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NOTES BY THE EDITOE, 



PROGRESS OF SCIENCE FOR THE YEAR 1870. 



t Iw looking over the material collected during the year, which la 
mbodied in the present volume, we find little that is new or 
D the province of the mechanic ai-ts. 

Both in this countiy and in England attention is fized npon 
more economical and safer processes in applying inventions. The 
American manufacturer would do well to read the report on 
Bteam-boiler legislation presented at the meeting of the Britiah 
Association. Among the names of the committee who presented 
it we find those of Sir William Fairbairn and Sir Joseph Whit- 
worth, F/om tlie report it appears that about 60 explosions 
occur in Great Britain every year, killing ahout 75 persona and 
injaring as many others. The committee are confirmed in their 
opinion that explosions are not accidental, that they are not mye~ 
tenons ; but that they arise from the simplest causes, and may be 
prevented by the exercise of common knowledge and common 
care. Boilers burst simply from weakness. Competent inspec- 
tion is adequate to detect the weakness of the boiler in time to 
prevent explosions, whether that weakness arise from malcon- 
stniction or defective condition, while it tends to stimulate attend- 
ants to carefulness, and thus to diminish the number of those 
explosions arising from ovsrsight. 

The committee state that for every explosion due to the boiler- 
minder in neglecting the water supply, etc., sis are due to the 
boiler-maker or boiler-owner from making or using bad boilers. 
After discussing possible remedies the committee are convinced 
that the government should enforce the periodical inspection of 
all steam boilers. The numerous explosions of the year bring 
this subject home to tis. 
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We can point with pride to some substantial engineering work 
of the past jear: notably, the building, launching, and placing 
the great caisson at the iirooklyn tennmos of the East River 
bridge. An extract from the report of Col. Eoebling will bo 
found in the present volume. 

is stated that the gi'eat central shaft of the Hoosac Tunnel 
has reached the grade of the tunnel 1,030 feet below the natural 
surface. 

The Broadway Underground Railway is well underway; the 
construction progressing while the thoroughfare above is crowded 
with its endless procession of veliicles. 

The St. Louis bridge, under the able engineering skill of Captain 
Eads, progreflses finely. 

The removal of the obstnictiDn at Hellgate is continued day and 
night. These and the work of the coast survey testify to the pres- 
ence of engineering skill among us. 

The European war has not called forth to a large extent the in- 
ventdve capabilities of our population, wliile it has had distinotly 
this effect abroad. Activity, however, among the American manu- 
facturers of arms and ammunition has necessarily followed. 

I proof of the esteem in which American weapons are 
held abroad it is stated that the Remington Co., N. Y., bare ex- 
ported to Denmark 35,000 breech-loaders, and as many to Hie 
Swedish government. Colt's Co., 30,000 Berdan rifles to Russia, 
Turkey has also been a large purchaser. Nearly the half of the 
work of Smith & Wesson's manufactory ia bought by European 
parties. And the Union Metallic Cartridge Co. send their prod- 
ucts to all parts of the world. 

We learn, fram the " London Broad Arrow," that " 12 of the 
Gatllng guns of 45-bore have been ordered from America for the 
goverimient absolutely, and 50 additional on the understanding 
that they will be taken. Meanwhile, 50 more of these guns are 

I being manufactured by 5ir William Armstrong, at the Elswiuk 
ordnance works, in expectation that they also will be taken by the 
government. As it is niiderslood to be the intention of the gov- 
ernment to arm each of the ships of war with a mitrailleuse, in 
addition to supplying a certain number to the army, it is clear Out 
several hundreds of this aim will be required." 
The new explosives, nilro-gtycerine, dunlin, lithofracteur, and 
dynamite have received considerable attention during the past 
year. Full accounts of dualin will be found in the present volume ; 
it seems to ;>romJse well for certain kinds of work, although the 
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anthoiities at the Hoosac tnnnel do not apeak very favorably of It. 
It consists, as do most of these new explosives, of nitra-glyceiine, 
with some comparatively inert base : in the case of dunlin tlie bas6 
is sawilust. 

The manufactui'ers of iron are quickly adopting the latest in- 
ventions, but have given ua no very new modificiitions or im- 
provements during the year. 

Meclianical stoking is attracting coniiidcrable attentioD, iiiid an 
able paper on this sabject was delivered at the meeting of the 
British assodation, which can he found on page 23. 

The European war has not added materially to the list of in- 
ventions of niTOS of warfare. The merits of the cimssepot and the 
needie-giin have heen actively canvassed, hut on account of the 
physical superiority and training of the German over the French 
soldier, the trial between the weapons haa not perhaps been a 
conclusive one. The mitrailleuse has also come in for ita share 
of praise and ahnse. It is thought to be a good weapon for 
mowing down a close assaulting column, hut not for general 
field work. 

It is stated that the projectiles of the chassepot and Che mitrail- 
leuse reached an cnonaoua distance in the recent contests. Ac- 
cording to the " Lancet," the number of thigh woniids made by 
bullets was relatively voiy great in the late battles ; and the 
■wounds made by the French sword-hayonet more difficult to heal 
than those of the Prussian triangular weapon. 

The loss of the " Captain " will necessarily call attention U) the 
safer construction of iron-clads. 

At the meeting of the British Association, Captain Howell pre- 
sented bis claims of the superiority of hemp cables over ii'on and 
ip cables, and asserted that the hemp cable would be 50 per 

cheaper than the present system, 
le recent interruption of telegraphic communication with 
ipe will result, undoubtedly, in the laying of more cables. 
A cable between England and France, from Bcocliy Head to 
Cape Antiper, near Havre, is in process of construction. It is to 
be an independent line, and is much needed on account of the 
tare of business upon the other cables. 

insiderable attention has been paid lately to the use of wire- 
tramways. The late Mr, Roebling, by perfecting the manu- 
cables, undoubtedly led the way to tbis result, la 
\g districts, on steep inclines, and even on OTiVnaY^ \xaaa^i- 
Unes, tbe teio-djnamic system aeema deatmei to ^\^l *«■ 
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important part. In England, 13 lines, varjing from short dis- 
tances to 4 miles in lengtb, hare been constructed, and upwards of 
100 miles are in course of preparation or under conti'act. 

The Suez Canal is a euccejsfnl fact. 

At the meeting of tlie British Association, General Heine read a 
paper on " Lines for Ship Canals across the Isthmus of Panama." 
concluded that only two lines were deserving of consid- 
eration, because of the expense for oonstructing and working 
tiiem. The two lines were, fii'St, from Aspinwall along the line 
of the railway to Panama, with an extreme elevation of 269 feet, 
a length of S5 miles through rocks of porphyry and basalt, and 
with but middling ports of entry; second, from the Gulf of Darien 
Uirougb the rivers Atrato, Caiarica, Paya, anil Tuyra, to the Gulf 
of San Miguel, with an extreme elevation of 186 feet, length 69 
wiles, through soil composed of alluvial deposit, with some thin 
ranges of gjayiah sandstone and schist, and witli very good 
ports of entry. The speaker urged upon Englishmen a greater 
interest in this canal, wliich would so roateiially shorten the 
' marine passage to Australia, the west coast of America, and the 
islands of the Pacific Ocean. 

This year marks the completion of the Monnt Cenis Tunnel. 

Tbe use of artificial stone is on the increase. In many region* 
of our country, where stone and timber are scarce, the uaa of 
goncrete in building would seem to find favor. Among tbe later 
ingestions may be instanced that of the Rov. II. Uighton, of 
England, which utilizes the refuse of granite quarries. 

A paper on International Communication in the present vol- 
nme will prove of interest to all who are afflicted with sea-aicknaM. 

Mr. Bessemer proposes to construct a chamber or state-room 
Thick shall accommodate itself to the motions of the ship,— 
somewhat as a lamp hung upon gimbals. This chamber is to bs 
^^pB^HtWUmslj, fitted up, and to be carefully shut off from tbe air of 
the boilers and engines. The expense of such an an-angement 
seems to be the only feature that will militate against so desirablo 
&n improvement. 

The watering of streets with chemicals has attracted favorabla 

I attention abroad. At the meeting of the British Associadoo,, 
Mr, J. W. Cooper, who has given much attention to this subject, 
Stated that three streets in tiic city of Liverpool were watered with 
saJt during the month of July, 1869, with veiy favorable rcEoIts, 
— so much so, that the experiments were continued this year. 
Mr. Cooper proposes to add a cert-aiu portion ol ftio " 
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tnt oLIoride of alunimiim to Che salts iiseil, anil, by its autiauptic 
iqnalitieB, afford a MQana of more thoroughly purifying ihorough- 
fares, 

Photogmjihy applied to miliLiry purposes is not new, but llie 
English goTemmont are making greater use of it than ever 

PliotognipbB are taken of soldiers exeroised in the mnnuaJ of 
arms, — both in the infantry and the artillery service; of the 
Ifiding of suinpter mules, anil, in short, of everything which can 
convey information, to new recruits in the colonies. 

The preservation of meat has long attracted much attention 
in this country and in Earope. The exportation of preserved 
meats from Anstraiia ia becoming a business of great impor- 
tance, Siece the opening of the Pacific. Railroad fruit and meat 
have been transported to the Atlantic sea^board in closed refrig- 
erator cars. In this connection it is well to notice the increased 
nse of artificial ice. The French company Messageries Imp4- 
rlales, wishing to ascertain what kind of ice would bo preferable 
for the vessels navigating the Suez Canal, caused experiments 
to be made under identical circum stances, and apparently proved 
that artificial ice would have the preference over natm'al ice for 
transportation, and for refrigerating mixtures. More expeilmentB, 
however, are needed to establish this fact. 

A paper on the continuity of the gaseous and liquid state of 
matter, by Dr. Andrews, wiU be found on page 128 ; the trneaitJon 
from the gaseous to the liquid st:itc is shown not to be abrupt, but 
that the two states are connected by a continuous change. The 
writer infers, also, that liquids change to solids by a similar law. ' 
The recent experiments made by M, Andre, on the velocity of 
sound In water, give the velocity as 1206.5 metres per second. 
Wei-theim, it wiU be remembered, found it 1173 meti-espersecond, 
and MM.Colladon and Stuim, 143J} meti'cs per second. Koenig's 
investigation of the vowel sounds, supplementary lo Helmholtz' 
researches on the same subject, are interesting iii a philological 
point of view. He infers from the simplicity of the ratio of the 
vibrations of the five vowel sounds found in all languages, the 
reason of their universal adoption. 

M. Jamin has extended the use of electric currents t^) the 
determination of latent heats and specific beats. In this con- 
nection it is well to mention Siemens' resistance pyrometer. Thla 
instrument will measure intense heat; it is baaed upon Oie'^iraw^'^" 
p}e that aiotalB offi;r a resistance to the paasnge oi an oXaCcAcaX 



I 

I 



onrrent when they n 

determinate rntio. 

accni'ate pyi-onieter. 

to be vety uaefuT. 
The new gnlvanit 
mas in working, a 
le liquid, a raixlure 

ifleils are needed. 
The expeiiments 

'.Sould, 



NOTHfl BT TBB editor. 

re heated, — this resistance increasing in a 
Efforts have long been made to invent an 
Eiperta state that this pyrometer promises 

J battery, invented by Bunsen, evolves no 
,nd is quite constant. Consisting merely of 
I of sulphuric and chromic acids, no porous 



1 the Atlantic Cahle, conducted by Dr. 

page 155. 

The general reader wili be interested in the fact that mes- 

effectu ally and distinctly transmitted in each direction 

by the use of an electrometer formed by a Bnaail percussion cap 

containing moistened sand, upon which reste A a particle of zinc. 

Colonel Woodward, of the Army Medical Museum, Washington, 

has made a series of esperiraenta in microscopic photography, 

nung the magnesium and electric lights. His results are very 

sncceasful. The limelight and the magnesium light had been 

used before in this connection, in England, but not with great 
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Measurements of Newton's rings made some yeara since by 
Fizoau, together witii the wave length of the light of the two 
principal components of the D line of tlio solar spectrnm, show 
■Icable coincidence in results obtained by different methods, 
and further confirm the truth of the undulatory hypothesis. (See 
page 151.) 

We incorporate herewith the notes of Professor Nichols, on 
the progress, during the past year, in Chemistry and Geology, 

" During the year considerable progress has been made in 
organic chemistry so-called. As a mle, however, much of the 
work done, and most of the results obtained, appeal to the minds 
of a very few even among scientific men. Still these researehes 
ought not to be decried by praetioal men, in the face of snch 
a brilliant result as the artificial production of alizarine. (See 
page 182.) The artificial product seems to be identical in physi- 
cal and chemical properties with the natural coloring matter, 
dready manufactarod on a considerable scale. Worthy 
of mention, also, is the synthetical construction of indigo-blue, 
by Emmerling and Engler (see page 211), although the method 
employed offers no prospect of its production in quantities suffi- 
cient for manufacturing purposes. Sloreovcr, our knowledge 
of cLg eoustittttion of chemical aabatances, auA tVe \iv«a -«t\A 



govern them is incrensed and rendered moro oei-tain b; the 
study of the more complox compounds occun-ing in natiiivi, or 
produced, in the lahoratory. While, therefore, there ia great 
fascination nttending the pursuit of this branch of the ecieace, 
there are slill many interesting objects of research in mineral 
chemistiy to be invealigtvted, stiil many problems in tethaical 
chemislt'y to be solved, 

The definition of organic chemistry as the " chemistry of the 
compounds of carbon," felt to be bo happy when first pro- 
pounded, loses somewhat of its significance in view of the 
resBHrchea of Filede] and others (see page 193), whii-h abow 
that silicon is competent to replace carbon in tfie fonnation 
of many complex bodies. That the importance of silicon in 
the economy of organized existence has failed to be duly ap- 
preciated cannot be denied, although we may not bo prepared 
to admit with Henry Wurtz, of New York City, that " all silica 
in itolated forma apperiaini, in origin at least, to the vegetable 
kingdom.^' The researches of Thenard (see page 196) follow 
natnrallj those of Friedel and Landenbuig. 

As standing on the border line between chemistry and physics 
proper, we may signalize the investigations of Thomsen, of 
Copenhagen, on the boat of chemical combinalion. Ills detcr- 
minationa diffec to a oonaiderahle extent from those of Favre and 
Silbevmann, hitherto regarded as authonty. As the result of his 
experiments he finds that when a molecule of acid ia neutralized 
by a caustic alkali, the heat evolved increases nearly in propor- 
tion to the amount of alkali added until this amount reaches 1, i, 
i, i, o^ a molecule of alkali, according as the acid ia mono-, di-, 
tri- or tetra-basio, Silieio aoid forma an exception lo this law, ae 
do also, to a certain extent, arsenic, boracic, and ortho-phoaphorio 

In this connection allusion must be made to the researches of 
Dr. Andrews, on the continuity of the liquid and gaseous states, 
which tend to show that the assumption of the existence of three 
distinct states or conditions of tnalter haa no foundation in fact, 
the solid, liquid, and gaseous states being actually continuous. 

While we have no actual proof of the truth of the atomic theory, 
and while many chemists are disposed to place this hypothesis 
even without the limits of probabUitf , it is interesting to note that 
Sir William Thomson, from the consideration of physical phe- 
nomena, has lieen led so far as to ealculafe the sise ol \Iiift TaQ\a- 
oule» whjob go to make ap chemical sabslancea, fi.e co"£sfi\>iie'* 
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that in Any ordinary liquid the m 
uous molecules ia lesa tbnn onQ c 
ADil greater thun one two- millionth. 

Di*. Aagoa Smith, in Englnnd, in connection with his work as 
Inspector under the Alkali Act, has been carrying on chemical 
examinations of the air and raiii in various localities, and collect- 
ing statistics looking towards the establisliment of a new hranch 
of meteorology, — chemical climatology. While the methods of 
analysis are already tolerably satisfactory s,s far as the determine 
tion of the various gases naturally or accidentally present in the 
ail', uud of the various saline matters contained in the rain, the 
great prohlem bearing upon health — the determination of the 
amount of organic matter in the atmosphere and its character, 
whether harmless or injurious — is still far from being solved. 

While in technical chemialry there is little to record that is 
jBtrictly new, attention may be called to the great change wrought 
in one of the most important of the applications of chemistry 
xo the arts, namely, the manufacture of chlorine. Weldon's pro- 
cess (seepage 166), announced at the meeting of the British Asso- 
ciation in 1869, is supplanting the old method, to considerable ex- 
tent, both in England and on tho continent. That the process is, 
however, atiH imperfect, is evident from the fact that two-thirds 
of tlie chlorine in the chlorhydric acid employed goes to wasls. 
Theingenious process of producing clilorine without the use of man- 
ganese, suggested by Henry Deacon (see page 169) , while theoretj- 
eally escellent, presents pi-actical difficulties which have not been. 
BUrmoanted so as to bring the method into actual use, 

- The most interesting results which have recently 
been obtained have been the results of the deep-sea dredgings, 
along the Atlantic coast on both sides of the ocean, 
with assistance from the governments of Great Britain and the 
United States. The facts thus obtained in regard to the mode of 
deposition of calcareous and other sedlmeatary rock-strata, and 
in regard to the distributiaa of animal life, are of the highest 
importance. It seems that there is no limit to the depth at 
which animal life can exist; many geneva and species, hereto- 
fore considered extinct, have been found to have Hying represents 
tives ; the influence of warm and cold currents is shown to be very 
great on Uie fauna of a given area, so that side by side deposits 
«i-e forming, one containing the remains of arctic, and another the 
of temperate or even tropical species. A somewhat 
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tailed account of tlie results of tbese invesligiitioua will be 
EEtand in subaeqnenl pngea," 
Professor Uaxley, in tiis odilreea at Liverpool, contributed some 

bypotheeia that living mntter slwnya arises by the agency 

pre-existing living matter, he tenua biogenesis; and the doo- 

that living matter may be produced by not-living matter. 



It may be well also to notice two other terms greatly used in 
this branch of si^enco : homogeneais avid heterogeneaia, or xeno- 
genesis. When the living parent gives vise to offspring which 
pass through the same cycle of changes as itself, like giving rise 
to ]il;e, this ia ternieil bomogeneaia ; when the living parent gives 
riao to offspiing which pass through a totally different seriea of 
states fiom thoao exhibited by the parent, and do not return into 
the cycle of the parent, — this ia termed heterogeneaia at seno- 
genesis ; lilie not giving rise to like. 

A late writer in "The Lancet " aaya: "The determination of 
the nature and mode of existence of the contagious principles of 
zymotic diseases has hitherto baffled the keenest search of scien- 
tific workers ; but the employment of improved methoda of observa- 
tion is at length beginning to remove much of the mystery which 
envelops the subject of contagion. Until we have unravelled the 
nature of zymotic poisons, it Is iiuposalble to make any real prog- 
ress in the discovery of efficient means of averting the spread of 
epidemic and contagions diseases. From the results of a special 
investigation, conducted for the Privy Council in England by Dr. 
Sanderson, we are led to the conclusion that every kind of con- 
tagion, as regards its physieal form, consists of extremely minute, 
separate, solid particles, to which the name microzytnea is given ; 
tliese particles being spheroidal, transparent, of gelatinous consist- 
ency, of density equal to that of the animal fluid in which they are 
contained, and, therefore, not deposited by subsidence, and com- 
posed of albuminous matter. They are organized beings, self- 
multiplying organic forma. The results of M. Chauveau's exper- 
imonts with small-pox, sheep-pox, and farcy poisons, all tell in 
the same ilireetiou. It is apparent that the tendency of recent re- 
searches is to induoe a. reaction in favor of the fungus origin of 
zymotic disease." 

"The controversy about Spontaneous Generation, or Abiogon- 
esis," remarks the " Lancet," " resembles Wslovj, — it ciOTiftwir 
al)y repeata itaolf. NolwithataaAiu^ the diacttsaVowa a.\. titie vaeWi- 
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ing of the British Association, the whole question is now rela- 
gated to the region of inquiries into the degree of beat that will 
be cei't.ii&ly de^traatire to the lower forioB of life." 

Dr. Basiian, in three articles (" Natm-e," vol. II., pp. 170, 193, 
S19), gives his reasons for believing Ihnt spontaneous generation 
Aoea occur. He oriticiaea Professor Iluxlo^'a EUJdress before tbf) 
British Association in "Nature," vol. u., pp. 410, 431, and 492. 

In the hjdrated chloride of aluminium we have a new antiseptio. 

At a nieoting of the Boston Society of Natural Histoiy, June Ist, 
1870, Mr. Edward S. Morse made a verbal communication on ths, 
position of the Brachiopoda in the animal kingdom. After stating ; 
observations m.ide upon different species, especially upon th9 
Lingvla pyramidala, and upon alcoholic specimens of Terebral'ula 
uid DUcina, he concludes that the Brachiopods, together with the 
Poljzoa, should be i-emoved from the Mollusca, and placed wiUi 
the Arliculnt«s among the Ann el ids. 

One cannot fail to notice that the workers in the different fields 
of biology and physics are both engaged in investigating the first 
conditions of matter, — the one striving after a knowledge of thft 
germs of life ; the other invei^tigaling the size of atoms and their 
existence or non-existence. Sir William Thomson, by his papery. 
(Ml the sizo of atoms (puWishert in "Natui-e," vol. i., p, 551),, 
boa directed attention in a strong degree to Molecular Fliysics. 

Professor Young, of Daiimoutli Collcgot has succeeded in pbofa>>i 
graphing a solar protuberance. A way is thus evidently ope 
for preserving records of these eruptions. An impoi-tant researob 
upon the constitution of the sun has been published by Frofessoii 
ZoUner. His results ai'e as follows ; — 

The forms ol' the protuberances are divided into two groups 
— vaporous or cloudy, and eruptive. The vesicles of vapor in 
TBBtrial clouds only form the means through which the diSerencefi 
of masses of air become visible. The clouds of the protuberances 
are made visible by tlie incandescence of glowing hydrogen,, 
Starting with the hypothesis tbat the eruptions are duo to th9> 
difference of pressure of gases emanating fiom (he interior and 
Qie surface of the snn, and assuming that there is a scparatu]|f. 
layer between the inner and outer strata of hydrogen, 
follows out the mechanical theoi^ of heat and gases, consider* 
ing the eruptive protuberances due to the flow of a gas from on«j 
Space into another, while the pressure in both is constant ; neither 
, communication nor absorption of heat being assumed. He S 
^e absolute miuimum temperature in the space ftom whiobj 
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ientption of 1.5 miuute's height Ukes plice. to ba 40, 690° C, 
a a protuberauoe of 3 minutea' height, 74, 910° C. 

The mnximum Yolocitios of stronraaof gas moving vertically or 
horizontally in the chromoaphore are from 40 to 120 English mUea 
per second. According to the mechanical theory of heat such ve~ 
locitiea of hydrogen neceaaitate differences of temperatm-e amount- 
ing to 40,690° C. Having shown that the explanation of the 
eruptive protuberancRa nccc as itatea the existence of a separating 
stratara between the apaua from which they emanate and the 
space into which they pass, 'we must assume a reference to its 
physical condition that it cannot be gaseous, and mnst, therefore, 
be either solid or liquid. The former is improbable on account 
of the high temperature ; it is therefore coiiclndud that the sepa- 
rating EtratQm oonaista of an incandescent liquid. 

In reference to the inner masses of hydrogen, bounded by that 
stratum, two anppositiona are possible : 1. The whole interior of 
the EUQ is filled with incandescent hydrogen gas, which would 
make the aim an immense bubble of hydrogen, suii'ounded by a 
liquid glowing envelope. 2. The masses of hydrogen, borsting 
out into protuberances, are local collections, in bubble-like cav- 
erns, which form in the superficial layera of a liquid glowing mass, 
and bur^t thi'ongh when the presence of the confined gas in- 
creases, 

IJniior the first supposition, stable equilibrium could only exist 
if the specific gravity of the outer layer ia less than that of the gas 
below it. Since the density uf a globe of gas, whose particles are 
subject to Newton's and Mariotte's laws, increases towards its 
centre, the specific gravity of the outer boundary layer must neces- 
saiily be less than the moan specific gravity of the sun. But if we 
take the mean specific gravity of the sun as the masimum of the 
liquid outer layer, we would be obliged to assume that all deeper 
layers, including the gaseous one immediately below, have thesamo 
specific gravity. Then the interior of the sun could not consist of a, 
gas, butof an incompressible fluid. All these properties are clearly 
a necessary consequence of the supposition that the specific gray- 
ilj of the compressed gases fonning the protuberances reaches as 
its maximum the mean specific gravity of the sun. 

In that case we must suppose, secondly, that the sun consists of 
an incompresaible liquid, near whose surface there are collections 
of glowing masses of hydrogen, ■which break tlirough bubble- 
lifee caverns, as eruptive protuberances under cev\a,m toSEe^cen^^a 
of pressure. 
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However small tliesa cayema may be in speciiil cnsca, ibe ape- 

afio gravity of the endosud gases canoot be greater lliiiii that of 

surroundiDg liquid, because, otherwise, the compressed gases 

[■Would siok towards Ihe sun. 

Professor ZBllner Sods that, calling the preaaure at a certaia 
height above the base of the solar atmosphere, between 0.500 n 
and 0.050 m., there results a mean teniperatnro of 27,700°, 

Iron must accordingly esiat as a permanent gaa in the aolar 
atmosphere ; from the value of t = 27,700° the inner temperature ia 
found to be 68,400°, and the pressure in the interior of the space 
Ecoia which the protuberances emanate is 23.1 times greater thaa 
the pressure at the surface of the liquid separating layer; the prea- 
.Bore at the base of solar atmospheres being 184,000 atmospherea, 
itiiatatthe interior would be 4,070,000 atmospheres, — this latter 
maximum pressure being reached at a depth of 139 geographical 
miles below the sun's surface. 

Tlie pi'cssQre increasing rapidly towards the interior of the si 
permanent gasea, such as hydrogen, can exist only in a glowing 
state in tlie interior of the sun. 

Professor Zollner shows that the quantity of oxygen and nitro- 
gen, if these gases exist in the sun's atmosphere, must be ex- 
tremely small compared with tiiat of hydrogen in that stratum 
where the spectrum of hydrogen becomes continuous, and tlieir 
pressure consequently would not be indicated by absorption. 

The absence of oxygen and nitrogen lines in the solar speo- 
trum may also, be accounted for by the slight emissive power of 
peiinanent gasea aa compared with that of vaporized solids. 

Professor Zollner concludes ; — 

1. The absence of lines in the spectrum of a self-luminona 
'star does not prove the absence of the corresponding bodies. 

2. The stratum, in which the reversion of the spectrum takes 
place, ia different for every body, and lies nearer to the centra 
iQf a star the greater the density of the vapor and the less the 
emissiTe power of the body is. 

S. In different stars this stratum, other things being equal, 
lies the nearer the centre the gi'eater the intensity of gravi- 
tation. 

4. The distances of the strata of revision for different bodies 
ttom the centre of the star, and from each other, increase wilii 
the temperature. 

5. The spectra of different stars contain the more lines under 



circumstances, the less their temperature and the g 

6. The great difference of intensity in the dark linea of the 
spectrum of the sun and other fixed stnt-a depends not only on 
the differences of abaoi-ption, but also on the different depths at 
which the I'eversion of the epectra takes place. 

M. Borelly, tit the Marseilles Obaervatoiy, has diaeoyered a new 
planet (No. 110). Pi-ofesaor Petera, of Ilnmlllon College, has 
added two new asteroids (the III and 113) to the number 
iJieady enrolled, A new comet was discovered at the ohaemv- 
" y of Marseilles, on the 28th of August, by M. Coggiii. 
CprofeesorWinlock.of the Cambridge Observatory, has had pho- 
fographa of the sun taken nearly every fair day during the past 
The primary objects in this work have been to prepare 
md perfect apparatus and procesaen which might be used with 
it& best result during Che coming transit of Venas, in 1874. A 
reliable record of changes in the sun's surface is also obtained 
" f these photograph a. 

* Mr. Proctor has published some novel views of the eonatitution 
oC the stellar system under the title of " Star Drill " and *' Star 
Mist." 

Dr. Giould, with assistants, is now stationed at Cordova, in the 
jkrgeotine Confederation, having the obaervatoi'y there nuder 
B charge. He proposes to extend the cattlogue of the south- 
is beyond the limit of 30°, to which the zones of Arge- 
nder extended. Dr. Gould says, "My hope and aim is to 
L few degrees north of Argelander's southern limit, 
by at S6° or S7°, and to caTry southward a system of zone 
IS to some decliaation beyond Giliiss' northern limit, 
a rendering coraparisona easy with both these other labors, 
i peiTnitting the easy detei'mi nation of the corrections need- 
El for reducing positions of any one of these three series to cor- 
BBponding ones for the other," 
Great preparations were made to observe the total eclipse of 
the Bun in December, Professor Pierce, of Hai'vard College, in 
hia offlcial capacity as superintendent of the coast survey, having 
general charge of the American expedition. 

Aftei" crossing the Atlantic Ocean, the shadow of the moon 

passed across the south of ForLagal and the Straits of Gibraltar to 

Algeria, reaching its most southerly limits in about longitude 4° 

f- east of Greenwich, where the southern boundary of the shadow- 
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path was m about 34{° north latitude. Theoce the shadow paBsed 
to Sicily, tlie Dorthern limit passing slightly to the noi-th of Mount 
Etna, and so, toucbing iJie extreme southern poiat of the Italian 
peninsula, by the south of Turkey, past Thessaly. Tiic moat it 
portniit parts of the shadow's path were those across the aouth ot 
Portugal and Spain, in Algeria, and across Sicily. The chief 
towns which lie close to the central lino are Odemira, Silves, 
Almoilorar, Tavii'a, AyamonCe, Huelva, Falos, Jeres, Cadiz, San 
Femaufla, Arcos, Estcpona, and Mnrbella in the Sp.tnisb penin- 
eala ; Oran and Ratna in Africa ; and Syracuse in Sicily. 

The following letter from Professor Young, on the observation 
at Jeres, Spain, appeared in the Now York Tribune : ■ 

" By the courtesy of Professor Winlock I am permitted to COn> 
municate the general resnlrs of our obecrvations on the eclipse, 
I think I may say that on the whole our expedition has bees 
highly successful, though more might have been accomplished 
had the weather been better. We seem, howerer, to have been 
more favored in this respect than any of tho English parties ob- 
serving in Spain. From those in Algeria and Sicily I liave not 
yet heard. 

" Tho day and night previous to the eclipse were very fine, but 
early in Ihe morning it clouded over, and when we arose the pro^ 
pect was very gloomy. It even rained from lime to ti 
made all our observations, however, and berore first coulaot 
(10.25 A.M., local time) there were many patches of partly clear 
Bky, but there was always, even wheu clearest, enough ha^ie of 
frost crystals to cause the sun to be sun'ounded by a conspicuous 
balo of 23i° radius. At the time of first contact, ; 
enough to allow good observations to be made in (he usual 
method. I attempted to use the spectroscope upon it in lbs 
same manner as last year, but failed on account of the tbiu cloud 
which most of the time entirely obliterated the chromosphere lines. 

"Between time of the fii-st contact and totality, there * 
several intervals of modei-ate clearness, in which photographs of 
the piirlial phases were taken. Just before totality the clouds be- 
came much tiiickev, and we nearly gave up hope ; but at the 
needed time, almost by tho direct inteiposition of Providence, a 
It would seem, a Bmall lilt in the now heavy clouds passed ove 
'the sun, and permitted ua to observe the sublimu phenomenon, U 
not in all the beauty and sublimity of last year, yet satisfactorily 
and most gratefully. Within five minutua after the end of totalitj 
Uie sky was wholly clouded, and we did not see the sun ajfoia 
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il near evening, after a. heavj'atDrtu of wintt and rain. During 

loUlity, one good photograph of t)ie corona wan obtained with 
the 6-inch glass, with an exposure of 1) miDutes. It is, of course, 
by no means so good as it would have been had the sky beeu 
truly clear; but it shows a great deal of detail, curved illanmiita 
and radial shadings far better than ever befors obtuiuuJ. T:ii; 
picture produced with the 8-inch glass was injured by not Ijintig 
removed nntil the sun came out. No attempts wei-o made to pho- 
igraph the prominences, which can he seen and studied at any 

i. All efforts were concentrated on the corona. 

In respect to the polarization observations, there is reason to 

ipose that there must have been some peculiar defect in the 
particular instrument Professor Pickering used last year, as his 
assistant, Mr. Boss, using it on this occasion, obtained the same 
unsatisfactory resnlt. But apparently similar instruments, nsed 
this year, together with others quite different in construction, in- 
dicated radial polarization of the coivina. The appearances in the 
instrumenta were much complicated by the cloud and haze, but 
I believe Professor Pickering and Pi-ofessor Langley both agree 
that the corona certainly has a considerable proportion of its light 
radially polariEed. Our spectroscopic I'esults completely confirm ' 
those of last year, and except that the two faint liaes which I saw 
;ween D and E last year, and suspected to he corona lines as 
1474, were not seen at all this time ; 1474 was traced by 

ifessor Winloek to a distance of nearly 20 minutes from the 
Jimh. I traced it IC minutes on the west, 12 on the north, 
I the east, and aboat 10 on the soutli. The principal chro- 
mosphere lines were also visible in the corona to a distiince of 3 or 
4 minutes. Professor Winloek and myself both agree in attribu- 
ting this to the reflection of the haze around the sun. I am more 
confident as to this, because last year, in a clear atmosphere, the 
C line was certainly sharply lermiuated at the upper limit of the 
chromosphere or prominences under observation. Mr. Abbay, in 

Spectrosci^e, saw only the 1474 line and the F line, — iJiu 
was considerably the brighter of the two. Ho saw no con- 

lous spectrum. 

But the most interesting spectroscopic observation of the 
eclipse appears to me to be the ascertaining at the base of the 
chromosphere, and, of course, in immediate coutact with ibu 
ibotosphere, of a thin layer in whose spectrum the dark lines of 

ordinary solar spectrum are all reversed. Just previous to 
tlilj I tiad carefully adjusted the slit tangential to the sun's 
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limb at the point where the second contact would take pli 
was watching the gradunl brightening of 1174, and the 
Binm linos. As the eres'cent grew narrower, I noticed a fading 
out, so to apeak, of all the dark lines in the field of 
not at ftl! prepared for the beautiful phenomenon which presented 
itself when the moon finally covered the whole photosphere. 
Then the whole field was at once filled with brilliant lines, which 
suddenly flashed into brightness, and then gradually faded away 
until, in less than 2 seconds, nothing remained hut the lines I had 
been watching. The slit was very close, and the definition per- 
fect. Of courae I cannot positireiy assert that all the bright li 
held exactly the same position that had been occupied by dark 
ones previously, hut I feel very sure of it, ns I particularly noticed 
several groups, and the whole arrangement and relntiye intensity 
of the lens struck me as perfectly familiar. Mr. Pye saw the 
mme thing, for an instant only. Professor ^yinIock did not, 
his telescope at the time, in accordance with his directions, waa 
pointed to a spot at some distance A;om the sun'e limb ; neither 
did Mr. Abbay see it. 

" This observation is a confirmation of Secchi' 
spectrum at the edge of the sun, and, I think, tends to make 
tenable the oiiginal theoiy of Eii-choff as to the constitution of 
the Bun, and the origin of the dark lines in the ordinary solar 
spectrum." 

General E. Abbott, in a tetter to Professor J. E. Hilgard, states, 
" We have settled that the corona, in part, at least, is solar. The 
light is strongly potariiert in radial planes." 

Professor Peirco says, in a letter, " that the 
proved to be a solar atmosphere, extending about 60 miles above 
the visible surface of the sun, there being three different 
of proof of this." 

Lockyer, in his report,, in "Nature," of Januaiy 19, asserts 
that the corona is a compound phenomena, arising 
& high around the moon, with a light beyond, which different 
ohservera have noted differently, now stellate with many rays 
now stellate with few; now absolutely at restj now revolving 
rapidly. 

From the spectroscopic observations, Lockyer thinks that the 
chromosphere may be built up of the following layers, which are 
In the order of vapor density in the case of known elements 
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X.' (neiT element) peaa Duruiiol liu« 

X (now Bloment), oBur D 

UagoDeiara, b, and liaes Id blao and vblot 

Sodinm D 

Iron, eto., sorarikt lioiw, inoludiDg S 

, He further Bays ; "The foregoing table excludes nutiiniUj the 
BUbstiLilce or subetancea which give bright lines in the si)liir spec- 
trum, which are visible at times in the specti'um of the cbromo- 
8pbere. I liave ventured to suggest that the aubstince which 
gives the tine in the green ia a new element, because invariably 
I have found thnt in solar stoiios the atmospheric layers are 
thrown lip in the order of vapor density, and because all the 
heavier vapors are a,t or below the level of the photospliere 
itscif " 

" Parlies iu Sicily obtained evidence that the corona was mdlallj 
polarized. Hence the aorona not only radiates, but reflects solar 

Lockyer offers as suggestions: — 

" 1. The solar chromosphere extends some fi' or 6' from the saa 
(Watson and others), its last layers consisting of cool hydrogen 
(Mr. Abbay), and possibly a new element with a green line in its 
spectnira (Tonng, Barton, and othei-s) ; which hue, if it be identi- 
cal with the auroral line, as stated by Gould, may possibly be 
present in the higher regions of our own atmosphere. 

" S. Outside this stratum the rays, etc., are for the most part 
due partly to our own atmosphere, partly to our eyes, for their 
shape varies; they are seen by some at rest, by others in motion, 
and theirspectnimisthesameos thatof the dark-moon (Maclear), 

"3. Thewhitelight of the chromosphere above the prominences, 
&s seen in an eclipse, is due to its strong reflection of solar light, 
as shown by the polariscopio observations (Eanyard, Fuirce, Jun., 
Ladd). 

"4. The rosy tinge of the corona proper, that is, of the region 
more than 5' or 6' from the sun, is due to our atmosphere contiiin- 
ing light which comes from both the higher and lower strata of 
the chromosphere (Peirce, Sen,, Maclear, Abbay)." 

Professor Winlock found a faint, Continuous spectrum without 

I 1474, Kii-choff, \\i\s found all round the sun to a distiince of 20" 
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L from the disc, and appeared to be the most eouspicuouB con 

Profesaor Winlock also atatea the probable existence of an 
Telopo Buri-onnding the pholospliere, and beneiith the chromo- 
sphere, of a thickness from 2 to 3 seconds of arc, which gires « 
discontinuous spectrum of all the ordinary lines, — bright on ixA 

Pi-ofessor Pickering, observing; with an Arago polariseope, one 
of the four employed by Prazmowski audSavart, obtained with all 
three results pointing to a radial polarization of the corona. The 
light covering the moon's disc he obsei-ved to be polarised 
throughout iu the same plane, and the observations showed that 
the Arago and other polariscopes dependent on color were si 
ciently delicate to determine this plane with acouraey, 

A writer in " Cosmos," of July SOth, sums up the progrera of 
geography for 1869-1870. We give the following abstract : — 

Each year the space of unknoivn lands on the surface of the 
globe grows smaller; but the investigations relative to different 
branches of geography embrace an immense field, 

The completion of the Sues Canal and the Pacilic Railroad open. 
extended ways for scientific exploration. 

Africa and the regions of the North attract, at present, the prin- 
cdpal attention of geographers. In Africa, the Abyssinian war 
has brought out many treatises upon tiiis particular region. An 
Italian scientific expedition at the present moment ia engaged 

A German traveller, to whom we owe interesting studies upon 
the shores of the Bed Sea, has also explored the bordering 
regions of Nubia in the country of the Djours, where be ia ooca- 
pied principally with ethnographic researches. 

Dr. Schweinfurth, after a long residence among the Alricans, 
oonflrms the opinions of M. de Qaatrefages, that tlie coloi'ation 
of the-skki-eannot serve for the distinction of different races. 

In the region of the great lakes of Equatorial Africa, Living 
stone pursues liis discoveries with a courage not abated by 
obstacles. 

May 30, 1869, at Ujiji, he was preparing to trace a new lake 
at the west of Tanganyika, from which flows a great rivet 
may be one of the sources of the Nile, which tins finds itsolf 
again reported more to the south. In the south-east there ara 
^ the travels of Erskine upon the borders of Limpopo, those of 

litsch, of Mauch, which have given hopes of rich anriferons d0>" 
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its in the interior of Zambize. but the difScult courses of which 
profited more to get'g;raphy than to tha seekers of gold. 
We have had recently an acoonnt of the expedition of Lieuten- 
ant Aymes, of the French marine, in the basin of VOgovi from 
the side of Gabon, whiuh has contributed some precious materials 
for natural history. 

G£rnrd Rohlfs bns Tiait«d the oaais of Cyrenalque. 

Wallace has published an article upon the Malay Archipelago; 
Dr. Sempor upon New Guinea; Professor Bastion apon Sin- 
gapore, fintavia, and Manilla; and M. Gamier, a memoir upon, 
the migrations of tlie Polynesians, published in the Bulletin of 
the Geographical Society. 

In regard to Asia, attention is called to the works of M. Her- 
man de Schlagiutweit upon India; of M. Cliarles Loniire, upon 
Cochin China, and of M, Francis Garuier, upou the Fi-each ex- 
pedition to Mekong. 

In China, Cooper has pushed his explorations into the heart 
of the empire in the basin of the Yniig-tse-kiang ; while another 
traveller, M. de Richoffen, occupied himself with geological re- 
searches upon the frontiers of the north beyond the great wall; 
and a French missionary, P. Ai-mand David, has employed the 
leisure hours of his office in the study of the naturaJ history of 
Thibet and Mongolia. 

Upon the conlines of Siberia the Bussians have finally fixed 
the limits between their Asiatic possessions and China ; at the 
Game time they continue their explorations into Central Asia, 
as much from the political point of view as in the interests of 
science. Those desiring ampler details of the progress in 
geography will find them in the report made by M. Charles 
the Geographical Society, or in the selections of the 
'Ann6e Geographique " of M. Vivien de Saiut Maitin. 

Central America the piercing of the Isthmus occupies public 
intion. Malte-Brun enumerates no less than 28 projects for 
a canal across the isthmus. To these different projects it is 
necessary to add those of M. du Pujdt, and of Commander 
Selfridge, who commands the latest expedition to explore the 
routes. In expectation of tlio renlization of these projects, the 
government of Ucinduras has ordered the construction of a rail- 
road setting out from the port of Puerto-Cabello, upon the 
Atlantic, and ending in the Bay of Fouseca, upon the Pacific. 
These important works are indicated because they will have an. 
important beariuo' upon many hraaches uC geQgrB.\i\\^ . 
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Attontdon is also called to the publication of Poncel, upon the 
Argentine Republic; the researches of Agnssiz upon the Amv 
zon ; the geological studies of M. Guillemln Taragre, in Mexi- 
co, and the expeditioQ of Whjmper, in Alaska. 

Moyne has made a visit to the Strait of Magellftn, at 
country of tlie Fatagonians. 

In Australia one signflls the expaditioa of John Forrest into the 
interior of the eastern part of the continent aa far as 123° of e, 
longitndo from Greenwich. The report published by the governor 
of the State of Victorift, under the title of "Amiferous Deposits 
and Mining Districts of the ProTince of Victoria," by Mr. 
Brough Smith, is also cited upon this region. 

Proceeding eastward from the Sea of Ai-a], the Russians have 
rendered the river Syr Daria navigable by steam vessels of a lim* 
ited size, and, fixing military posts on its bants, have riEconded! 
towards its sources, and taken possession of the populous and 
flourishing city of Tashkent, a great mart of caravan comi 
Russia has also triumphed over the Khan of Bokhara. The appre- 
hensiun that these advances of Russia would prove prejudicial 
to British India is losing ground in England. 

The industrial classes of the United States have been the sub*, 
ject of a long and interesting report by Mr. Francis Clare Pord,. 
Secretary of the English legation, at Washington. This i 
'was made in pursuance of a circular addressed by Lord Clarendon,' 
in April, 1869, to the diplomatic and consular agents of Greidi 
Britain, instructing them to report upon the condition of the li^ 
dustrial classes in the countries to which they were accredited. HM 
Ford says that the American system of common-school education^ 
has elevated the condition of the native-born working 
has disposed liim to prefer occupations in which the exercise o 
the brain is in greater demand than that of the elbow, andji 
asserts tliat the steady inQux of immigrants for the last twenty 
years has created a disinclination on the part of American woilCt 
men to engage in the rough toil of purely muscular labor whiulk 
the newly arrived foreigner is ready to exert for his support. ' 

It will be recollected that in the "Annual of Scientific Diacoveiy * 
of 1370, we noticed the enacttnent passed by tiie Massachusetts 



Legislature to provide instruction to the workiDg-classes 

ohanioal drawing. Several of these schools 

tiOD, and constitute, we think, the germ of a brighter fiitur 
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ANNUAL OF SCIENTIFIC DISCOVERY. 



• MECHANICS AND USEFUL ARTS. 



MECHANICAL STOKIHS. 

Tbb following intei'esling paper was read, at the meeting of 
le British Association, in Section G (Mechanical Science), by 
Mr. Janiea Smith, of Messrs. T. & T. Vicai-s, ongiueers, Seet 
Street, Liverpool ; — 

"Our reasons and apoloo^ for bnnging under your notice the 
snbject of mechanical atokmg are, fii'st, the importance to the 
meohanical engineer of everything that relates to furnaoe man- 
asement, and espeeially tlie iinpni'tance of any improvement that 
Will enable him to have the slavisli lalior of stoking performed liy 
a machine tliat will more i'ili('ii?ntly diai-harge the required du^ 
than bamnn labof can ; and this, I conceive. i3 always the case 
when a maehino is successfully applied to any purpose. Sec- 
ondly, the visit of your society to iiui' town enahlea ua to suhmit 
to the juitgnient of a corapetent tribnnal the merita or tIefecU of 
a sjet<.'m of inecluiiiical stoking tliat we iiave applied and are ap- 
plying largely in different parts of the country. All who have 
had any cspei'ience in I'lirnace miinaffcraent are aware that the 
duty ohtained from a boiler or other-Turnace depends to a veiy 
great ext«nt on judicious stoking, and one of the troubles of the 
~ — "Jtical engineer is to obtain the services of stokers upon whom 
rely. Several writers on tlio sahject have directed atten- 
to tlie desirability of substituting meclianical for hand stokiug 
Hie only means of secDrin^ economy, elSciency, and smoke- 
iness. Bourne, in his woft oh recent improvements in Iha 
D engine, ptibliahed last year, says : ' In steam vessels it is 
desirable that some proper species of flring apparatus should 
be employed, as the labur and difficulty of fii-ing large furnaces 
at sea, especially in hot climates, is very ?t'eat. I believe that a 
— "" smokc'loss furnace and a good seK-feeiWnw tonaa* '"'■^ 
together.' Considering the acknowledged 'wwgorta.'OK*. '^'^ 
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the subject, it iloes seem remcLrkablc tlmC fo little has been done 
1 in this direction. Of the different fire-foeding ni:irhines, na they 
bave been called, that have been emplojed iit different tlmea, X 
think I am eorreut in station that, excepting the one I wish to ' 
bring under your notice, Juekes' Endless Chain Gi'ate is the only 
one that has received any considerable amount of approval, 01* 
the performance of thia flimace Tcry conSieting accounts are 
given; bat I believe that under favorable cDnditions as to fiiel, 
management, and work to be done, when applied to externally 
fired boilers the pcrfoi'manGe of this furnace has besa found eat- 
isfiictory. Although tlie Jnckcs' grate does, under i'avorable cir- 
cumstances, prove the superiority of mechanical over baud stok- 
ing, yet it does not, I think, sufficiently meet the engineerinff' 
requirements of the present time ; it has one serious defect : it & 
only applicable to externally fired boilers, and is very cumbrona. 
Belore describing particularly our furnace, I will apeak of what 
I conceive ought to be aimed at in constructing a mechaniual 

"The late Mr. Charles Wye Williams, who haa done so much 
to diffuse and popularize correct views on the subject of funiaoa 
management, writes, in his k th mbustion of coal and 
the prevention of amoke ; 'Th f 1 ty 'th which the stoker' 
is enabled to counteract the b t a m t natni'ally snggesU 

the advantage of mechanical f d U is a direooon ^i 

which mechanical skill may b f Uy mployed; ths baris 

of success, howevei', should b t t all times the uni- 

form aud sufficient depth of f 1 th b This is correct w 

far as it goea, but a mechanic 1 t k to b uccessful, moat d» 
more than this; it must preserve the air spaces of the fire grato 
uniformly open, be self-cleanain v by disci larsing the ashea, sla^, 
or clinker as formed ; and, in addition, I think it is important thAf 
the fuel should be intiMduced nt the front of the furnane, and' 
should have a progressive motion towards the bi-idge. Tbead^ 
vantage of introduoing the fuel at this pact, as a means of insitf*^ 
ing economy and preventing smoke where bituminous fiiel IS' 
used, has been proved conclusively by numerous experiments. I' 
snpposB the cause of this ia tlie long run of the volatile hydFO^'' 
carbons over the incandescent fuel that fills the bridge part of the* 
furnace. It is also imiwrtant that the machine stoker should be' 
easily regulated and coulrolled for the purpose of adjusting th« 
supply of fuel to the work to bo done, and that it should be very" 
little liable to derangeniont, or wear and tear, I think onr appHi-. 
ratus fulfils all these conditions. Like all fire-feeding uiachmea, 
it is provided with a hopper or fuel receptacle; the fuel is foi-eed: 
into the furnace by two plungers or pushers (having an alternate- 
motion) at a level of about indies above the bai-s. In YefJ 
wide furnaces we use 3 plungers, and tlie shaft that works the 
plungers ia moved by a ratchet. A very simple an-anD;emert. 
enables the attendant to vary the rate of feed by causing the div- 
ing eccentric at each stroke to take a lesser or greater number Of 
teeth. Progressive motion is given to the fire by causing the ban 
to more forward m masse, an(Ibi'iiigingtlienib'Ackin.detail. The 



cleansing of tho b;ira ia also effected by titis iDDtinn ; liio bni^a 
have nstruko ui about 3 inclios, mid wti liiiil in tho nvem^u iit' 
cases tbnt a eomplete su-ol;e about every 2 miuutca ia silfHciciit 
to ^ve the progreRsire motion ni^iMi-jsary to miiintain a proper 
tliickness of fire. As the biLvs theniaiilvbs form an imponaiit pfti-t 
of tlie macliiiie, we have found it iieeeasary to make special pro- 
visioD for their presei'vation. Each movable bar ia provided with 
a ti'oiiDjh' containing water, anil there is a centre rib oust on each 
bar which is immersed in the water. The other part of the bar 
forma a perfect cover for the trou<;h to exclude asuea, etu. ; theae 
trouglis are supplied with water from a small oistem, and the 
level is maintiuned bj a very sensitive float and valve. In conse- 
quence of the slow motion of the machine, vetj little wear and 
tear occors in the working parts. Thera is no part of the appa- 
ratus espoaed to any injuiious action of fire except the upper sur- 
face of the bars, and these are cifcctunlly pi-olected by the trough 
an-aagement. Our experience shows that with moderate cure 
tlie niiiount of wear and tear ia not greater th:in what occurs ia 
most ordinary fnrnaces. 

" With regard to the economical reanlta obtained, you will find 
some particulars given in our cii'cular. As compared with the 
best hunii-firing, where ordinary fuel is used, the results do not 
exceed 10 to 13 per cent. We find that the system adopted by 
the carefnl stoker and the machine system are veiy similar. In 
both cases fi-equent charges at short intervals are adopted instead 
of heavy charges at longer intervals; but, in the case of hand- 
firing, the incessant opening of the doors, and the interruptions 
caused by cleaning the bars, are drawbacks that are avoided in 
the machine. Of course, when the machine is compared witb 
ordinary random hand-flring, its economical superiority is very 
decided ; but the chief source of economy arises from our beiu^ 
able to use the smallest and cheapest fuel, — fui.>l mucli of which' 
cannot lie used at nil in ordinary hand-fire fnrnaces. The saving 
from this canse varies in difTarent du^'tricts, and will range from 
20 to 100 per cent. In most ciuics, perhaps, the appreciation that 
leads to ihe adoption of any machiuo.or system ia the moat satis- 
factory evidence of its value; yet this is not a rule without 
numerous exceptions, and on no subject i) there more leason.ible 
ground for a justifiable scepticism as to the merits of any remedy 
Uiftt may be propounded than that of smoke prevention. For 
many years the publiu have had plans oonatantly brought under 
their notice that were to end tho nuisance ariamg from amoke, 
but it still continues a very subatintial nuiaanoe, and appears to 
have a very wonderful vitality. Aa evidence of approval of the 
furnace, I may state that since we commenced mannfactuiing this 
form of furnace, about 18 months ago, we have fixed and put 
to work more than ISO, with the most satisfactory results, and 
approval of the furnace is extending. We are at present sending 
out more than 20 per mouth ; in the town of Bradford alone, 
-, ^vUch appears to be taking the lead in the enforcement of sanitai-y 

Kovemeuts we have orders for between bO aniffi Utctvajies Nn. 
gle stroel or road. Tiiornton Road. 
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26 AxmjAx. or bcikhtu'ic dibcotsbt. 

"To prevent mianpprelieiision it ia as well to state that we bavei 
been, for a period of fi or 6 yeara, eng.igod perseveringlj ia 
effoita to perfect mechanical stoting, but our first attempts wer^ 
only partially suecesaful. Our lirst grate waa a modified Jac^sa: 
but we Boou found the wear and tear so considerable that we hafl 
to tui'n oar attention to discover some means of remedying tbeM 
yerj serious defects, imd for more than 3 yeai's we were en- 
gaged in eitensiTe experiments involving much thought &a$ 
money expenditure. The result is the machiue I have the honor 
to hrino; under your notice." 

Mr. Lavinglou E. Fletcher, C.E., snid he had witnessed s 
very carefully conducted trials tvith this apparatus used agi 
careful liand-flring, and the results were vei'y satisfactory, 
chairman said there was no doubt that mechanical stolcitig n 
be superior to hand atoking. Such an apparatus as haS t: 
descrilfod by Mr. Smith was wanted, and it was only a question 
of cost. Mr. Smith then thanked the chairman and gentlemen 
for theii- attention, and stud he would be glad to show any gentl»- 
man the furnace at work who would favor Messrs. Vicars with n 
visit to Iheir works. Seel Street, Liverpool. 

EPFICIEKCT OF njRNACE3 AND MECHANICAL FIRING. 

Having for some time past given a large share of my attentioa 
to the subject of the efSciency of furnaces, I have to bring beforw 
yon a few results of my expeiienoe in this most interestmg or' 
important inquiry. 

Since the lime in which Wye Williams lived and labored, P 
fcssor Tyndall and Dr. Frauldand have shown that the eners; at\ 
combustion is witliin wide limits independent of the density of 
the air, the natural inference at fint eight being that in fumaeot 
the temperature of the air does nut affect the efficiency. One of 
Wye Williams' well-known experiments was to introdnce a bent 
plate perforated with 56 half-inch holes into the centi'e of a iwf' 
uacG where one or two bars had been removed for its receptdon, 
"Adequate mixture," says Mr. Williams, " was thus instantl;^ 
obtained, as in the argand gas-biimer ; the appearance, as viewed^ 
through the aight-holes at the end of the boiler, being even h " 
liant, and as if streams of flamo instead of streams of air had isat. . _ 
from the numerous orifices. It is needless to add that nowhera' 
could a cooling efioct be produced, notwithstanding the greafe 
volume of air introduced," 

Now I cannot at present do more than state the simple fact that' 
I have tried similar arrangements in many different instanoeB 
and under several different conditions, and that I have rarelT' 
failed to produce a cooling efi'ect. The arrangement by which 
the resulta have been arrived at may be thus described : A fsnr 
of the ordinaiT fire-bars are removed from the centre of the Sua. 
A pair of longitudinal bearers about 6 inches apart are then jnt«>- 
dueed, their upper surfaces being level with the common fire- 
bars. On these bearers are placed smaU arched transverse bars, 
each about I iaoh thick, in contact withoue another. 
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]!ir holes aro cast in tlio Iriinsverse siirfiice of those hiirs, so that, 
when phiceil together on the bearera tliey present the iippiiaiMiice 
of a tuuoel about 9 inches high pier<!ed with numeTOiia small 
holes, (111 arrangement not differing widely fnnu that of Wye 
Williiims, except that Ihc tnnnel, being of loose cast-imn pieces. 
Is no more liable to deterioration by heat than comnjon fire-bars. If 
the mere fact of admitting air Co the hydrocarbons at the moment 
of their generation, and in tninntely divided lines, is suffleient to 
insure their combustion, surely notliing could do bo more effecC- 
oally thnn this nrrttngement. But the result. 

A large quantity of fuel being placed upon the incandescent car- 
bon in the I'urnaca, we have, after the expiration of a few seconds, 
a splendid display of white fliime, not entirely smokeless, but coio- 
paralively smokeless, unless the quantity of air admitted ia very 
lai-ffc! white Same and intense heat, — evidence of the preoipiLation 
of the carbon particles and of thetr comhuation after preeipitaLion ; 
smoke-bumingi — not smoke-prevention; greatly increased tem- 
perature of the furnace-door, — evidence of increased radiation of 
heat. But, aalsaid before, in almost all eases a loss of efficiency in 
the furnace, — arednctionin theabsolutetempemturo of the flame. 
Was Mr, Williams deceived by that radiant heat P I cannot avoid 
the oonclusioQ that he was in some eases at least. But the fur- 
naces adopted with economical results contained eienients not yet 
described. The ash-pit was divided into 3 chambers by 2 vertical 
sheet-iron partitions, made fast to the longitudinal bearers in 
such a manner that nil air entering it at the central chamber must 
pass through the arched hars, while that entering by the two side 
chambers reaches the fuel in the ordinary manner. Now, observe 
the difference : Here wo have a long central fli'e-cbainber open to 
the air only at one end. The air before entering the flre-cham- 
ber passes over the surface of highly heated sheots of ii-on, trav- 
erses in turn the cross-picci;s of tiio little arched bars and the 
heated surface of the ribs. Kven with this simple change the 
results are, I believe, in all cases, altered from failure to success. 
A heating effect has been obtained whera a cooling effect only 
could be produced before. 

To sum up my own observations on this subject, I find: (1.) 
That the admission of cold air iu quantities sufficient for the com- 
plete corahuBlion of the gasea in ordinal^ furnaces is attended 
wiUi a loss of efficiency in all cases, oven if that admission takes 
pliioe in finely divided streams immediately over every portion of 
the fuel fTOia which the g;ises are rising. Radiant heat, and con- 
sequent temperature of the furnace door, are enormously in- 
creased; smoke, however, is considerably reduced. (2.) That 
by the comparatively slow motion of air over heated surfaces, and 
its consequent rarefaction and increaso of velocity when issuing 
from the orifices of the arched bars, a much more perfect chemi- 
cal union is insarcd. The flame is not so lominoiis, but a higher 
I'ale of effluiency is oblaimd. Radiant heat is decreased, the fur- 
nace donr is rendered less hot, and smoke is more perfectly 
prcvontHd. The old Cornish system ot deaiVpVate &.uv\^, "sVmv 
conduoi'/d veiy carefally, and in such a. macaui \.\\a\. v\\e vata.'Oi- 
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descent fuel at tlia back of the fui'naee is never allowed to burn 
luto holes, iins, ns we nil know, eui'taiu advntita^es. But wliun 
the back of the fnmace Is !eit to itself, I bulieve it to be a must 
difficult matter to avoid tiioaclinissiouof cold air en masse, — a cod- 
didon which cfinnot but be attended with loss of efficiency ; tind 
in my attemptB to discover the best method of mechanical firing 
I could not nnd that those systems in which the coal had a ui 

Si'essive motion from the fiaut to the back were free fi'om the 
efecta. Such methods appear to me to owe their advantages, 
for no doabt thej have advanttgcs, to other causes than that of 
the perfect combustion of the hydrocarbons; and is not the com* 
paralire freedom from smoke in tliis syBtera of firing the resale, 
in a great measure, of that union of carbon from the front wlllt 
carbonic acid fi'Om the hack, produoing carbonic oxide, and m^* 
itable loss of heat, — the peiTiiciiius principle resorted to by a whole 
army of smuke-burniiig patentees? The apparatus which appoam 
to me most correct inprincipledoes not profess to compete witn &9 
more perfect mechanical stokers, inasmuch as the clinkers are 
removed by the firemen in the ordinary manner. In short, ainee 
mj attention was drawn to the subject, I have come to the con- 
clusion that the principle of what was probably the first attempt 
ever made in mechanical filing — I speak of Stanley's patent— Is 
capable of the highest possible efficiency. Twenty years ago 
nearly every furnace in Lancashire was f«d by the apparatus pop- 
nlarly known as the "liopper." In a bos on the front of earn 
farnace 2 fans I'evolved horizontally. Fuel was drawn from a 
hopper by rollers which^d'asbed and let it fall on to the 2 fans, 
IToich in their turn pi-opetled it into the furnace. It was possible 
to adjust the speed in such a manner that the fuel was Bpnsd 
nntformly over the whole surface of the bai's. I would merely 
odd that when the 3-fined Lancishiro boiler replaced t)W 
wagon and egg-ended boilers tlicu in use, the hoppers wen' 
taken down, possibly in some places applied to the new fltw 
boilers, found not to throw the ttiel evenly over the bars, and 
discarded. lu Leeds, however, they are still in use to a consid- 
erable extent, pi'obably because some makers there took the 
tronfalo to Mi^uBt them to their altered circiirostanees. For a 
single 3-l]ued boiler the hoppei', as now in use at Leeds, re- 
tpiirea about 20 toothed wheels, and at least 2 worms to dnve tbA 
DTuahers and other portions; and notwithstanding the fact that 
the teeth of tliose wheels are constantly breaking, and that the 
whole apparatus trembles uuder the sudden check caused b; « 
largo lump of coal falling between the small crushing rollais, 
manufacturers who have tiled it for so many years give unlvwul 
testimony as to its economy. I understand that one engineer ixf_ 
Leeds still makes a considerable number of them. This appanH' 
tus dues not. of coarse, prevent smoke, but it digtiibutea ih^' 
smoke fi-om a given quantity of fuel over a longer pi;riod than Ift 
hand-liiing, and raduoes lis blackness in Iho same proportion. 
Now, does it not appear thai if we can retain the mimne 
throwin;; ou the fuel, very cons idcrably.sbu pi ify tiio means, 
iiaii it in ctinjuiictiim with the firu-bar axrangiimeiit alscady d©- 
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Jibed, we shall have a very efficient fumnce itnii a perfwct pre- 
nter of sraoke ? The 20 toothed wheels and 2 woima liave 
been rt'duced to 1 worm and wheel ; the 2 hoppers (one over 
each flue) to I hopper in the middle of the boiler face. The 
crushing rollers hnve been done away with altogetlior, and an 
ari'angi?ment substituted which cinishea and metres the fuel as 
effecmally but mnch leas snddenly. Through the fuel in the 
middle of tlie hopper passes a cast-iron Bcrew, with a tntiering 
helix of small diameter at the centre, but iucreasing gradually up 
to the internal diameter of its containing cylinder outside the hop- 
per. The 2 halves of this screw are ri^ht and loft handed, 
i-eBpectively, It has a alow revolving motion, and its action on 
the coal contained in the hopper is evidently of a nibbling kind, 
while it metea unt to the fans of each flue the desired quantity of 
fuel. There are other details which have not been overlooked, 
such ns tlie well-known heaping up of the coal on tlie dead-plate, 
the cause of which haa been entirely removed. And last, but not 
least, the whole miichino is fixed to a frame made fast to the 
liler, by 3 bolts through llie shell, no hulea whatever being 
"■ in the boiler face. The fires made by this apparatus are per- 
iy level, and are absolutely free from even livlit smoke, 
bold in. my baud a report prepared about i montlis ago, on 
_„ efficiency of the apparatus in question. It is founded on very 
c&refuUy made evaporative experiments, the conclusion being 
that the feeder, when used for the first tinie in competition wito 
the best hand-firing that oould be obtained, gave an increased 
efficiency of 9.696 per cent, over and above the efficiency already 
attained witlrthe argand furnace alone. The cost of the com- 
bined apparatus is, of course, much lower than tliat of any of the 
more elaborate mechanica! stokers, — little more than one-half; 
but I believe the efficiency is higher. — C. E. Deacon, British Ai- 
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_ Herbert Barry, Esq., late director of esfcites and iron works 
of Yniokaa, tbna describes the manufacture of sheet iron in 
Bus»a ; — 

"The refined iron is bam&ered under tbe tilt-hammer into 
narrow slabs, calculated to produce a sheet of finished iron 2 
archlmes by 1 (M inches by 28 inches), weigliing when fin- 
ished from 6 to 12 pounds. These slabs are called baloankt/. 
They are put in the reheating fumace, heated to a red heat, 
and rolled down in 3 operations to something like a sheet, 
the rolls being screwed tighter as the surface gets thinner. 
This must be subsequently hammered to reduce its thickness and 
lo receive the glance. A number of tlieae sheets having been 
again heated to a red heat, have charcoal, pounded to as impal- 
pable a powder as possible, shaken between them through the 
bottom of a linen bag. The pile then receiving eovftraia wai.'a. 
bottom 10 shape of a sheet of tMcket koTv, \a "gVaaai. MsAst »■ 
bearj bammei- J the buniiJe, grasped witb tottga \j-3 X.wo taa\iO 
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pocktid backwitrds and forwards by tbe gang, so tbat every part 
may bo well hammered. So good us the redness goes off they 
sre finished, so far aa this part of the operation goes. So Ear 
they have received some of tlje glatKt, or necessary polish ; tliey 
■TO again heated, and treated differcnlly in this i-espect, that to- 
Btead of having powdei'ed cliarcoal strewed between thcni, each 
two red-hot sheets have n cold finished sheet pnt betivcen them ; 
they nrs again hammered, and, after this process, are finished as 
for OS thickness and glance go. 

"Thrown down separately to cool, thoy are taken to the 
shears, placed on a fi-ame of the regulation size, and trimmed. 
Each sheet is then weighed, and, alter being thus assorted in 
■weights, they are finally sorted into first, second, and thirds, ao- 
oording to their glance and fi'cedom from flaws and spots. A 
first-class sheet must be lilie a mirror, without a spot in it. 

"100 poods of balvanky make 70 pounds of finished sheets; 
'but this allowance for waste is far too large, and might easily he 
reduced. 4 herits are I'equired to finish. 

" The general weight per sheet is from 6 to 12 pounds, the 
lar^r demand being froni 10 to 11 pounds, but they are mads 
weighing as much as 30 pounds, and may then almost be calleid 
thin boifor plates, being used for stoves, etc. Besides the fin- 
ished sheets, a quantity of what are called red sheets are 
made, which are not polished, and do not undergo the last 
operation. 

"Taking the Michielofskoi Works, which are the largest sheet- 
iron ones in tbe empire, I found that the power ranning the sheet 
roUs was equivalent to 40 horses, tiie rolls making 70 to 80 revo- 
lutions a minute. Tlie hammers nsed are powerful, having the 
surface of the stroke very largo, — just (he con ti'ary shape there 
to the ordin:iry tilt-hammer. A gang turns out in a sMft from 
150 to 500 sheets. 

" In the Central Works, where they make sheet iron from pud- 
dled ii-on, they roll it into the necessary size, and then roll this 
baloanky into half-ready sheets with the same soit of rolls as ard 
used in the ITorth, but which, however, run much slower; tbe 
finish being given also by hammers in the same, manner, but 
leaving out we final pait of the operation of placing cold Ba- 
Ished sheets between the hot nufinished ones. The hammers are 
not so heavy, and the heating furnaces are not so well constmcted 
and do not regulate the flame as well. The trimming, sorting, 
etc., arc earned out in just the sarac way. 

"The waste is really greater in the Central Works than it 
Aoidd bo in the North, aa tbe baniraercd iron does not leave saeh 
a raw edge as the puddled. 

"A I'act that proves the superior manufacture of tbe North 
over the north parts of the empire is, tbat whereas in the form'er 
sheet iron is the best paying, in the latter it is the worst busi- 
ness. . . . 

" For the uses to which sheet iron is put ductibility is of the 
fii-st consequence, and no sheet iron is of passable quality that 
tditC wiJJ not bend 4 Limes without breaking ■, aovae raiia va, ttka 
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ai'al I have bent as many lis 9 times without aiiowiiig iho breat. 
Conplet! with this quality the glance nuist be takpn iulo con.sider- 
atian, as good polished iron will not tn.ke so mUL'li pniut ns the 
ioFerior pulished." — Bulletin of the Amerkaa Iron and Steel 
Aetociation, 
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_0n the Pennsylvania Railroad, experiments are now being 
says tlie " Chiciigw RailLvad Ruview,'" with an nppnraliia 
bituminous coal invented by J. T. Rich, of Phil.idi'ipliia, who 
puts into the fire-boT a, "dead-plnte" extending from side to 
side, sloping from a short distance beneath the door and then 
turning down perpendicularly to the erate bars. Above is a 
fii-e-bnck nrch extending fmm the ba^ well forward, around 
wllicli the ascending flame must pas^ towards the front. Outside 
the door is a hopper, constantly supplied with coat, which passes 
in, as that already in tlie fire-box works down to the de;id-plate. 
A fire being started in the grate, uolies the coal on the dead- 
plate ; and the heat is utilized by passing around the arch and 
through the flues. As the coke, thus made, burns away, its heat 
and gases, without smoke, passing through the flues, new coal 
constantly works down and undergoes the same pi'ocess. The 
experiment thus far shows there is nil doubt that the process will 
result in almost entire Ireedom from smoke ; but the praotical 
question, whether steam ean bo made fast enough, is not yet 
decided. — Journal IVaiJclin InslUute. 



I^The advocates, says the " Engineering," of what is known here 
■ w the Warsop system cliiim that the application of that system to 
a iKiiler and engine prevents the formation of incrustation, does 
away with priming, and effects a considerable economy of fuel. 
Now we have no wish to deny that under certain circumstances 
results have been obtained which appear to warrant the above 
claims, in those particular caaetf but what wo objoct to is, that 
these results should be made the foundation of totally fallacious 
arguments as to the value of the "aeto-steam" system of work- 
ing. It may be that the injection of heated air into a boiler is, 
under curtain circumstances, a good way of promoting the circu- 
lation in that boiler, and thus preventing the evils by wnicli a want 
of proper circulation is attended ; but it by no means follows 
from this that the injection of air is the best way of producing cir- 
culation nnder all oireumstancea. On the contrai?, until we have 
clear evideiice afforded to us that the injection of air so far im- 
proves the economic evapoi-ation of, not a bad, but a thoroughly 
good boiler, as to more than repay tlie cost of foi'dng in that air, 
we shall I'cgard the system merely as a moans of counteracting 
faults of construction which should not have an^ eMsXsnca. 

As with tho boiler bo witli the en^nes. 'Sotv-twnAa'Qswv?, 
engines h:iving uiyacteted cylindeva, auppYvei -wvfti ?i\a«tQ. ^ 
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fti>m 40 pounds to 50 pounds per eqiiare inch, and worked with 
but liltli! lixpansion, liave iii cei-tain eases siiowed more eeonool- 
ScbI results when worked with a mixtiira of stenni and air than 

' Vhen worked with steam alone in the ordinnrj wny. Bat 
Bnbmit tlmt such engines — allliough wa regret to aay ihnt lorgs 
numbers of them exist — iiro not fiiir esamplea of etc^m maohiu- 
etj, iLud tliat the credit to he derived lYom beating tliem in econ- 
omy is but very small. Given an engine consuming say 8 pounds 
or 10 pounds of coal per indicated horse-power per hour, and the 
difficulty of making Bucli alterations as will produce a more 
economical result is not great. If the aero-steam engine is to 
take a high position in the future, it must do fur more than tbist 
it must ho pi-oved to bo more economical both as regards fuel and 
maintenance than steam engines of thoroughly good conatracUoD,. 
such as are turned out by our leading makers ; and at present w» 
have but small hope that any such pi-oof will be forthcoming. In 
making this assertion, we hare no wish to discourage Mr. Wap- 
BOp, Mr. Parker, or others, who, like them, are espeiimenting' 
on the use of steam and air in combination ; but what we derirft 
to point out is, that they would save themselves much use- 
fess present labor and expense, and future disappointment, if, 
instead of contenting themselves with beating inditferent slcnun 

I engines, they would ascertain carefully antf without prejudica 
fust what their respective systems can or cannot effect under th* 
Mst condition under which tbey can be applied. Engineers well 

I know that for a certain sum of money a steam engine can be c( 

I structed to develop a certain power with a certain consumptiofl 
of iuel. Let it be proved that by the adoption of the "aert>- 
steam" system there can be consti'QGted ior the same sum an 
engine developing a gi'eater power with tlio same eonsumption 
of fuel, or the same power tvith a less consumption of fuel, and 
without any increased cost for maintenance, and the value of 
nixed steam and air engines will be established. — Sdeniifie 
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If we did not believe that it is easy to say something new o 
inbject which has been iu a very peculiar seuse worn threadbare 
. by the inventors of cylinder lubricators and steam greasers, this 
Hrticle would never have been written. So far as we are aware, 
ftll the information regarding the resistance of st«am engines due 
to iVictioQ is to be found in the circulars of inventors, one or two 
papers read before engineering societies by the advocates of par- 
ticular meibnds of lubricating engines, certain theoretical disqui- 
sitions contained in text-books of mechanical science, and perhaps 
a report or two in tlie "Journal of the Royal Agricultural 
Societj'." It is almost needless to say that the subject is one of 
very considerable importance ; but it may be worth while to bring 
this importance home in a tangible form to the employer of steuQ 
power. It may be stated, in pursuance of this object, that it by 
no means follows that an engine giving a very high indicated 
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jut? p<^r pound of coal is really tbc most economical that a. maou- 
_j»cturei- can use, ftiv the simple resiaon tliiit the power required 
merely to drive the engine mn; be so great as to render the sav' 
iug in fuel valueless. A case in point suggests itself. Au experi- 
ment was made some time since with a, compound engine, the 
general particulars of which are before ua. This engine was of 
the ;innulUii' type; the largo cylinder about 35 inches' diameter, 
the iuner cylinder about 15 inches, the stixike of both pistons wag 
the same, about 6 feet, the piston rods lioth laying hold of the 
same erossheail, which was connected with au overhead beam. 
The expeiiment consisted in shutting tbe Bteam off from tho 
inner cylinder and driving with tlie outer annular piston alone. 
It was found that the engine, then indicating the same horse- 
power as before, failed to drive the maohinery at the proper 
speed ; and it was not till tlie indicated horse-power was aug- 
meuted ueai'ly 40 per cent, that the engine would ito the worK. 
On permitting the steam to find its way to tbe inner cylinder as 
before, the indicated horse-power fell to the original point, the 
machinery being driven at the proper speed. We shall not pre- 
tend to explain why this was the case. It is indeed difficult to 
understand why the fact that the inner cylinder, though open to 
the atmosphere, took no steam, should so enormously reduce the 
effective power of tbc engine. The facta are aa wo have broadly 
stated them, and there is no reason to think they would now want 
explanation if engineers had in times past devoted a little atten- 
tion to the study of the phenomena of friction in the steam 
engine. We have no doubt whatever that many so-called eoo- 
uoDiical engines ai'e doing very bad work indeed, nor that many 
Go^ciillcd wasteful engines, as far as con! is oonceraed, are giving 
out a far higher duty tlian is generally believed. The entire 
subject, is wrapped up in miat, — a mist which can only be dis- 
pelled by careful experiments, extending over long periods, and 
properly and fairly analyzed. That a few engineers have con- 
ducted cxpeiimenta on the friction of steam engines and other 
machines is certain; but it remains to accumulate in a, single 
volume the statistics which these gentlemen possess, and lo put 
them into a form which may render them generally useful. In 
pui'sunni'o of this object wo have for some time past been 
nccumiilaiing data, aa yet infinitely far from being complete. But 
thivsii dala have, at all events, dona Ihia much, — they oave satia- 
'tied u-f (iiat ordinary theories regarding friction in steam engines, 
based on Investigations concerning the coefficients ui' frictJOD 
between lubricated surfaces, apply most irregularly and imper- 
fectly. In othpr words, there ia no theory at present in exist- 
ence which will enable us even approximately to predicate with 
eert;dnty what the loss of effect by friction in any given engine 
may be. In certain oases, calculations made with this object will 
cori'es|)ond, with surprising^exactitude, with the results obtained 
througli the indicator and dj^namometer. But tbe engineer, rest^ 
ing siitialiud with such occasUinal coincidences, is mistaken in hb 
views, lu scores of other Instances enormous di^erepanciua will 
be found to exist between theory and practice, — tlie almost total 
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absence of frictinnal resisfnnce in some engines contrasting 
Btriingely witli the exjjendilare of power absolutely wasted in. 
olliore. It Is not the mei'e loss of fuel nlone — althougli that is 
bad enough — that has to be cousidered in dealing with this sub- 
ject. We find engines unable to <Io their work oTCrloaded and 
worn out ; boiJcrs burned and overtaxed ; grease and oil wasted ; 
Indeed, we go so far aa to hold that every horse-power unneae»- 
sarily epent in overcoming the frictinniil resistance of a steam 
engine costs three times as much as if it were spent in doing 
nsefnl woric, and this wiiliout ttUfing at all into account the fkct 
that useful work returns money, while what wB may term the in- 
I temal work of the steam engine returns uone. 
I The diffleolties whluh lie in the way of ascerlaining- by actual 
I experiment what the friciional resist^inoa of an engine is are 
very gi'cat, and to this cause no doubt is to be attributed the 
greater portion of the existing ignorance of the subject. The 
obstacles in the way are of two kinds. In the first place, it is 
very difBcult to put a dynamometer or brake on liirge engines, 
■whereby to ascertain their duty; and, in the sstand place *""" 
amount of friction varies not only in different engines, Imt in 
same engines, in a very eictraonlinury way. As regards tha first 
difflonlfy, wo can, in the case of pumping engines, ascertain pre- 
cisely how many foot-pounds of work an en^ne actually gives 
--- * "i the shape of useful effect, while the mdicator shows the 



complicated by the greater or less efficiency of the pun)i>s. It ia 
possible that nothing can be more deceptive than the results 
obtained from pumping engines, anil therefore we have no 
hesitation in rejecting their idd in dealing with questions of 
engine friction. Practically speaking the only generally available 
test is the indicator, used with the engine light anil the engine 
loaded ; but diagrams taken thus do not account for the extra 
fiie^on due to the perform mice of work, though useful to some 
extent in tlieir way; but no investigaliun of the qualities of aa 
engine can be regiirded as complete unless the dynamonieter ia 
used as well as the indicator. 

As regards the variation in the loss by friction in the steam 
eugiue, a very great deal ini"lit be said which we shall not 
attempt to say now. It may Induce others to experiment for 
themselves, however, if wc place a few facts curiously illoatrativo 
of tlie peculiar phenomena of engine friction before our readers. 
In one case we conducted tlio experiment personally; for the 
results of the other wu are indebted to a gentleman who, in i 
BUperintenilinff the repliicemeiit of oi-dinary boilei's by the now 
well-known Howard boiler, has occasion to indicate a very large 
nnmber of engines, and on whose accui-acy wo can i-ely with cer- 
tainty. In the first experiment which we shall cite wo found IJie 
full power exerted by a rolling-mill engine in the north of Eng- i 
land, — whi-re, it ia unnecessary to specify, — to he 291.5 horse. 
This included the resistance due to fly weighing 30 Ions, a bar- 
mill with 2 pairs of rolls n'orking ou heavy oi-ders, and the 



5 gearing'. Engine find mil! emply required, uecnrding 
set iif diagrams, 74.8 liorse-power to tun tbem nt the 
working speed; but, aoeoi'ding to aootlier sot of diagrams, the 
friotiontil rtisistauce of engine and mill is less than 35 liorse-pawer, 
and all the diagrams were taken within a, few hours. We cite 
this caSBonlj to illustrate the difficulties engineers have to contend 
with in cndeavoriQg to estimate the frit^tiou of engines under 
ordinary circumstances. 

The other exiieriment is very interestins and curious as regards 
results. The engine was a double cylinder traction engine, huilt 
by Messi's. Howard, of Bcrbford. The cylinders are 8 inches' 
diami;tL>i- anil 12| inches' stroke. The engine shaft can be discon- 
nected fvoni oil the rest of the niachiuevy, so tliat the whole work 
done by the steam consistB in tui'ning the crank bhaft and over- 
coming the friction of the bearings, pistons, etc. With GO pounds 
of steam in the lioiler, the engine, matting 190 revolutions, indi- 
cated uuluaded 2.64 horse-power. Tlio engine was then set to 
drive a brake loaded to IG hoi-se-powei", the link being put in fall 
gear; under tlicse condiiionB the engine indicated 22.55 horse- 
power. The frictioual resistance was therefore increased, by the 
fact that the engine was now doing work to 6.65 horse-power, or 
to noarly 3 times that of the unloaded engine. This la all plain 
sailing, but now comes a most remarkable fact. The throttle 
valve was thrown full open, or nearly so, and the engine linked 
up, — that is, worked. expaDsivelf at the same velocity, 190 revo- 
lutions per minute. The load on the brake, etc., remaining abso- 
lutely unaltered, any enginecv would predict that, under these 
circumstances, the result would be the same. Far from this being 
the case, however, it was cow found that, the effective work or 
duty of the engine being unaltei'ed, the indicated power was onZy 
19.86 horse-power, so that the friction of the engine when linked 
up was only 3i86 liorsc-power, or little more than oue-half that of 
the engine working iu lull gear. Lest there should be any mis- 
take about tills, tne brake wag then loaded with 504 pounds. 
With tliulink in full gear, the engine indicated 44.88 liorse-power; 
the liuk was then put in the Si'^t notch, and the throttle valve 
fully opened, everything else remaining unchanged, when the 
power leli to 40.92 Iiorse; the frictional or internal resistance of 
the engine in the latter case thus being 3.86 horse-powerless than 
in the immediately preceding experiment. How are these facta to 
be accounted for? Is it that the varying strmn on moyio^ 
eurjiicea in contact, due to the action of expanding steam, is 
atlended with less frictional resistance than is pi-esent when the 
metals are under the steadier strain of non-expauding steam P 
We shall not pretend to answer these queslions. Tiiere are the 
facts for the consideration of those interested. 

Is it too much to hope that engineers, who have the opportu- 
nity, will take up this subject and endeavor to throw light into 
what is at present a ygvj dark and unexplored region of mechan- 
ical engineering? We are convinced that the results would, 
when time and perseverance had multiplied da-UL, t>CL fos&& «1 
very great value to those who desire to see the aVAam dti^ue ■«&.- 
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TBE FAIRLIE ENGINE. 

Mr. Robert Fuirlie certainly deserves success, and we have 
ploBsure in believing thai iie ia reiiliy comoinndiDg it. On tivo 
lucent occasions in the little " cabbage garden " at Ilatchani, 
iuiotlier of Ilia great triumphs was exEiiljiled in tlie tiial uf tlie 
" Tnrapnca," a aonble bogie locomotive of 60 tons' weight, coaled 
and watered, destined lor Pern. The experiments wore wit- 
nessed by some hundreds of eminent official and scientiGo men, 
who were all in accord, in so far as we could hear, in their admi- 
ration of the new engine, which for hours in succession performed 
the feat, smoothly and with perfect success, of turning round the 
oval in tiie gardens, tiie end curves being of only 50 feet radiiU. 
The railway world has heard of Mr. Fairlie'a "Little Wonder" at 
work upon the Festiniog Railway, and of the triumphs of Hko 
"Progress" on the Brecon and Mertly Railway. The " Tanv- 
poca "may properly bfl designated the "Great Wonder" in the 
adaptation of steam-power to locomotive purposes. As stated, 
the engine ia 60 tons' weight in working order, or 40 tons' weight 
when I'mpty ; the bunkci'-room is aufflcient for 30 cwt. of fuel, 
and tlie tanl^ accommodation is for 2,200 gallons of water, whi^ 
should sutEce for a GO miles' run. The weight is equally distiib- 
nted upon 13 wheels, in 2 groups of 6 eaclt. The wheels in each 
group are coupled together, so that nil the 12 are diivinz'-wheels, 
and the whole of the 60 tons is thus made available For adbe- 
Bion. The "Tarapaca" will have to work a gradient of 1 in 36 
for II miles on the Iquiqui line In Peru, belonging to MM. Mon-- 
tero Fi-fires. The engine has 4 cylinders of 15 inches' diameter 
and 30 inches' stroke. The wheels are 3 feet 6 inchokin diameter, 
nnd the bnike-arrangement, very powerful, is applied to the 4 
inner wheels of the 12. The force of the engine at the rails is 
about 21,400 pounds, or 9j tons, on tiio level, at a speed of 13 
miles an hour. The " Little Wonder" runs upon n gauge of 1 
foot Hi inches; the " T.irapaea " is made for the ordinary 4 feet, 
8i inches ^uge. The Fairlio engine can double the capabilities of 
any line, u'respeotive of gange, its power being double that of ' 
engines of the oi-dinary type. The Festiniog ^ange is ondolr 
narrow, and the ordinary 4 feet 8^ inches gauge is wider than & 
necessary to realize the maximum advantages of the Fairlie eyi- 
tern, which may be secured with a gauge of from 3 feet to 3 feet 
6 inches. A 3-feet gauge line worked upon this system may be 
made to carry as many passengers and as many tons of gooijs as 
the broadest gange line in esistence, and it can be worked in the 
ordinary manner, at a speed of from 40 to 45 miles an hour. The 
dead weight ou narrdw-gauge lines is much less proportionately 
than on broad-gauge lines, A wagon for a 3-feet gauge, weir- 
ing 1 ton, will caiTy 3 tons of paying weight. The best fo^m of 
wagon ou a 4 feet 8i-iocli gauge weighs fi-om 3 to 6i tons, and 
carries from 5 to 10 tons, or about 1.90 ton pur ton of wagon. 
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mrry but a twelfth of what Ihey ought to do. 
and mineral wagons were only a ton in weight, aa they ought to 
be, they would carry 3 tons of load, or 6 times the averago load 
now taken, and would reduce the dead weight from 4 to 1. A 
railway company, that we forbear from naming, carries over its 
Ii 11) OOO 000 tons per annum, out of which it takes pavmuiit 
f ly 1 000,000 tons of paying load. Fairlie's iiaiTow-gauge 
and 1 I n wigon system would reduce this grass tonnage one- 
half th aving the company the cost of hauling 60,000,000 tons 
- - -1 of dead weight. The experts who attended tha 
" ' ' " ' ^■et'd as to the 



Tb d ry locomotive, it ia well loiown, increases its oscilla- 
tion as it increases its speed, and ipso facto increases the power 
and effect of the blows itmicted upon the rails. The oseillations 
of the engines are communicated to the trains they draw, and 
danger is thus increased. The Fairlie engine, it has been fully 
demonstrated, runs more smoothly anil faster without the pound- 
ing of the rails caused by the engines of the ordinary type. 
From all that we have seen of Mr. Fairlie's "Big" and "Little 
Wonders " in his double bogie engines for any gauge, bat prefer- 
ably for a gange of say 3 feet, we cannot doubt that the adoption 
of his inrendons would revolutionize railway working, and make 
the difference, as regards railway property, that tliera is between 
wasted money and luoratiru iuvestmeiits. Ere long, notwith- 
standing the vis inertiee of the directorial mind, we have little 
doubt tliat we will have English companies sharing with Russian, 
Femvian, and Welsh mine masters, in the benefits that Ml. 
Fairlie and bJs double bogie system nre ready to confer npon 
them. An engine on the Fairlie principle has recently been oom- 
pleted in the United States, adapted to the roads of that country. 
It ia tlius described by the "Springfield Republican:" "The 
memory of that mythical divinity, tlie two-faced god, Janns, is 
perpetuated in a (fouble headed loeomotive, built by Mason, of 
Taunton, after a style invented hv Robert Fairlie of England. 
This ponderous and unique macuino, which is to become the 
property of the Boston and Albany Railroad, drew hither Ikim 
Worcester the other day 40 freight ears, half of which wars 
loaded. It wonld have drawn mote had not the pump given 
out, — a defect easily remedied and by no means vital. It will 
speedily be repaired, and the machine sent on a tiial-trip up the 
bills to Pittsfield immediately. This dual engine has 1 boiler 
with 2 heads, and at each end rests on G drive-wheels. The cab 
rests on tiie boiler, over the centre, where a lever lets on the 
steam. The water-tanks and bunkers for coal are above the 
boilers ou e^ch aide of the cab. In going in one direction one- 
half of tliB locomotive is going ahead nail the other backing, and 
the latter goes ahe.od when the steam is reversed, anil the other 
half backs. Thus the necessity of tum-toblos is avoided, and it ia 
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claimed that the same 
aceuuiplish more thun ii 
trand's Eng. Mag. 



RAILWAY AXLES. 

In a letter to the "Times" Siv 
restion relative to tiie const 
deserving of attention by the engineers of raiiwajB. He proposes 
that a hole should be dialled trii-oiigh the centre of the »xle, 
throughout its length, thua opening up to inspection and exami- 
nation that part of the material whieh, in the case of ordinary 
manufacture, is most subject to unsoundness. The hole ehoula 
be about sd iuch in diameter, and, vrith suitable mechaoical ar- 
rangements, might he drilled at an average cost of about Is. 
6d., per axle. W'ith the outside turned and the inside l&UB 
e}[]DOBe(l to view, a serious flaw in an axle, which is only about 
4i inches in diameter, could hardly escape discovery. The plan, 
he says, would also diminish the tendency of the axle to get 
heated, and, by renewing the material near the neutral axis, 
would, under the circumstances, reduce the internal Strains, and 
render the axle safer. — Van Nostrand's Eng. Mag., Oct., 1670. 



A set of the largest punipin<! engines yet made have just been 
completed by Messrs. Gjnue & Co., of the Essex Street Works, 
Strand; they are to be erected in Denmark for some iieavy 
drainage works, to reclaim 90,000 aci-es of laud for the Hiasuia 
Fjird Company, and of the most approved construction. The' 
manufacturers are, conlldent that the cnD;ines and pumps wil)' 
miae 40,000 gallons, 178i tons, 13 feet high m one minute, which te 
nearly 50 per cent, more than contracted for. The machinery 
consists of a pair of engines, 4 feet apart from centre to centre, 
coupled, with a pump on each side. The engines are 21 inohea- 
cylinder expansive condensing, 21 inchos'stroke, mahogany lagged, 
running at 140 •'evolutions (490 feet piston speed) per minute,, 
and consuming 3 pounds per horse-power per hour; vacuum 27 
inches. The pumps are constructed on Messrs. Gynne& Co. 'swell* 
Isnown oentrifugftl principle, and are 42 inches' diameter in the 
pipes. The same manufacturers will shortly have completed a 
combined pumping engine for the Fnnjaab Railway, to discharge 
1000 gallons per minute 60 feet high. — Van Nosirand'a Eng. 
Mag. 

ELASTIC TIRES FOR TKACTION ENGINES. 

" Engineering " states that an interesting trial was recently car* 
ried out between Rochester and Chatham of a d<horso traction 
engine constructed hy Messrs. Aveliug & Porter, of the former 
place, and fitted with tires formed of India-rubber segments at- 
tached to iron plates by a process patented by Messrs. L.. Sterna 
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J Co., Great Qnoen Sti-eet, Westminster, these pliile.g bi'ing 
wlletl to the wheel-tire and further sei.'urod by iron I'ings. Tlia 
front pair of driving-wheels of the enginn are 3 feet 6 inches in 
diameter, and »re Atted with India-rubber segments 12 inches 
long, 4 inches wide, iinii 3 inches thick. The i-ear pair of driving- ■ 
wlieela are 5 feet in diiimeter, and are fitted with India-rubber 
segments 12 inches long, (i indies wide, and S inches thick. The 
rubber is firmly attached to one-fourib inch steel plates, which 
are bolt«d on to the one-half inch wrought-iron tires, the seg- 



The ti-ial, which was conducted by Messrs. Aveling & Poller, 
took place on Friday last in Ihe presence of & number of govern- 
ment officials, and some of onr leading engineers. The engina 
started from Messrs. Aveliiig'a works, at llnchester, with 2 
long 4 wheel lon'ies and a load of iran gii'ders, giving a total 
weight of about 13 tons. It proceeded at a pace of about 4 miles 
an hour thmugh the slippeiy Btreets of Rochester, travelling 
Gteiidily up Star Hill, which tius a gifidient of 1 in 12 for moi-e than 
300 yards. It made several sharp turnings round corners, the 
radius of the path of travel being not more than 15 feet. With 
one ordinary iron skid on the rear wheel of ihe hindmost lorrie, it 
descended Rome lane, — a steep falling grade, — under complete 
conti-ol. The rough and irregular stone causeway, the timber 
bridgeway of the Cliatham dockyard, and the rough and broken 
gi'ound near the landing quay on the Medwny, were nil Smootlily 
and successfully traversed. The girders were landed on the quay 
and the engine then returned to Rochester. The ground near 
the landiog quay is full of hillocks of cinder, clinker, stone, 
bricks, scrap ii-on, etc., but, although the engine ran over all 
these substances, not a cut nor permanent indent was to he found 
afterwai'ds in the India-rubber segments. 

The great advantage of Messrs. Sterne's method of attaching 
the India-rubber in segments over the solid ring is, that if a seg- 
ment gets damaged it is easily and quickly removed and re- 
placed by a spare segment at a modei-ate cost. The motion of 
ihe engine during the run was easy, and the In dia-mbber readily 
imjirussed itself into the inequalities of the I'uadways. To avoid 
all pris^ibility of slip in wet streets and on clay soils, Mr. Aveling 
pv(i|)i)si-fl to introduce steel staples or crossbars, so aiTauged as to 
take tiie traction without neutralizing tlio beneSt derived from 
the elastic action of the rubber. There is no doubt a decided ad- 
vantage in Messrs. Sterne's method of ntilizing the India-rubber. 
Traction engines with their wheels thus tired will ^rove useful 
under the special local circumstauoes, such, for instance, as 
where they have to traverse paved or very uneven roads. But 
here, to our mind, the advantage of i-ubber-tired wheels ceases, 
aud we believe that the engine in question, or, in fact, any of 
Messrs. Aveling & Porter's engines, would work as well without 
aa with this addition, and that in most cases the 1301. or 1401. 
which these appliances cost could be more prolitably expended 
on the engine in other ways. 
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We iiiivy observe, in conclQsion, thRt there is no feiir of t.h« 
mljber parting IVom tlie plates to which it is attnahet] by Sterne's 

Siroctisa. Ita udbeaioD has been tested by Mr. Kii-kuldj, who 
aund that a direct pull of 6,216 pouncls, or 177i pounds per 
Bqnare inch, was rcquiriid to sepamte the two. In compreseioa 
the rabber segments stood 66i tons per square foot, r«turning to 
tbeir normal condition after the pressui'e was removed. . 

SHE USE OF WIRE 1 



A narked feature of present meobiinical progress is tbe in- 
oreasing nse of wire rope in civil and mechanical eogineeiing. 
The world probably owes a greater debt to the late John X. 
Boebling than to any otlier maa connected with the Introduction 
of wire cables as a construutive material. It w.is he wlio, by his 
scientific employment or this material, educated Che public — at 
least the American public — up to the full appreciation of its 
value. From his labore and eiperimenta the principal data upon 
which other engineers now depend in the use of wire for con- 
stmctive pui'posos have been chieSy obtained. 

Now we find wire rope employed in almost every engineering 
work. It constitutes an important part of modem ship-rigging. 
lb is used for hoisting, fur towing boats, for bridges, for sos- 
pended tramways, for propulsion of cars np heavy grades, and 
even upon level surfaces. It is found to be Uie cheapest and most 
efficient medium for the transmission of power to long distauccB. 
Bvery year increases the number and extent of its applications. 

Two of the most recent .applications to which this material has 
been put are, in our opinion, destined to prove equal in impoi> 
tance to any which have preceded theiu. We allnde to the trana- 
mission of motive power, and Ihe tramway system invented by 
Mr. Hodgson, of wmch several notices have recently appeared in 
these columns. 

The telo-djTiamic cable system is, if we mistake not, destined 
to a most brilliant futnre. This country affords a notable field for 
its advanlagaous employment. Our mining districts are, many 
of them, so sitnated tliat power can only be obtained in this mai^ 
ner, or by tbe nse of steam. 

We do not entertain a donbt either that the wire-ropo tramw^ 
uystern will be found of vast benefit to our mineral districts. Lv 
is simple, practical, and cheap, and has demonstrated its value aa 
a means of transporting ores and freiglits. 

To what other uses wire rope may be destined it is impossible 
at present to say, but the success which has attended its applica- 
tions thus far encourages the bcdicf that inventors and engineers 
may still find it a valuable resource for purposes not yet thought 
of, and in ways hitherto undiscovered. — Scientific Ameriean. 

THE WIKE-KOFE TBAMWAT AT BKIGHTOS, ENGLASD. 

plMe andlKP'' transport system may be deaeribcd as consistine 
toohed to iron pii''^ ™P^ running over a series of pulleys carried 
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by suljstantial posts which are ordinnrily about 300 ffct apart, 
T'his ri>pe piiases at one end of the line round a dnim, driven by 
eilher steam, water, or even horse power in small fanning opei'- 
ations, at a speed of from 4 to 8 miles per hour. The lioses in 
■which the load la carried are hiing on the rope at the loading end 
by a wooden T-shaped saddle, aoout 14 Inches long, linea with 
le:ithor, and having 4 small wheels, withn can'ed pendant, which 
■ ■ ■ " '' ! box in perfect equilibrinm while Irayelling, n ' 



most tngeniously, but simply, enables it to pass the supporting 
posts and pulleys. By a slifling-ring arrangement the boxes or 
Duekets are easily emptied by tilting, without unshipping the 



saddle fi'om the rope. The boxes can be made to caiTj froi 
cwt. to 10 cwt., and the proportions of the line and t!ie loading 
and tUscharging an'angementa can be varied to suit any partlcuiar 
requirement, ranring (vom 10 tons to 1,000 tons per liicm. At 
each end of the line are rails placed to catch the small wheeia 
attached to the saddles oFthe boxes, by which means the weight, 
having acquired momentum, ia lifted from the rope, and, thus 
suspended from a fixed rail nr phitform, can be run to any point 
for loading or emptying', and agnin run on to the rope for trans- 
port, the succession bein^ contiiiiioup, and the rope never requir- 
ing to be stopped for loading and unloading. 

Curves of sharp radius are easily passed, as well aa steep 
iodines, and ila applicability to cross rivers, streams, and moun- 
tains, or hilly districls, will be apparent at » glanco, as the cost 
of construction increases but little under such circnm stances, 
whilst that of a road or railroad is, perhaps, increased tenfold, 
and the daily working cost doubled or trebled. The i-ope being 
continuous, no power is lost on undulating ground, as the 
descending loads help those ascending. 

In the case of lines for heavy traffic, where a series of loads, 
neceBsarily not less than 6 cwt. to 10 cwt, each, must be carried, 
a pair of stationary supporting ropes, with an endless running 
ropB for the motive power, will be employed, bat the method oF 
supporting, and the peculiar advantage of crossing almost any 
nature of country with a goods line without much more cngineei^ 
icg worli or space than is necessary for fixing an electric tele- 
graph, without bridges, without embankments, and without 
masoniy, exists equally in both branches of the system. 

In the minor applications, such as short ti'ansport from mines 
to railways, the landing or shipping of goods in harbors and 
roadsteads, and the carriage of agricultural produce on farms, 
aome peculiar featares of the system render it specially advan- 
tageous. Amongst these are llie facility with which ^wer can 
be transmitted by (he rope and taken off at an<r required point 
for mining or other purposes. In lines terminadng on the sea- 
board, or on great livere, a manifest advantage is secured in the 
facility for taking goods direct to or from ships iu harbor or road- 
Htead without transhipment into lighters, 

Kieen from a distance, the posts which cairy the tramway wires 
Brighton might be mistaken for telegraph \io\eB -, ^ixtt. ^ ■aiis.^ft'c 
peotion reveals a second line of wires on t\i6 SMte \OTe\, miA 
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upon tbcBc 2 wire-ropo lines, Giipiwrtod tin slandnrds at intervals 
Tatjing from 300 feet to 1,000 feet apiirt, — according to the ro- 
quirementa of the ground, — are sospended iron boxes for thft 
carriage of the goodk, which boxes pass on noiselcsslf and sleod* 
ily, carried forward bj the rope at the uniform rate of 6 mile* 
im hour, — the time requii-ed for performing the entire ciroiiit of 
the lino. 

In laying out these 5 miles at Brighton, the opportunity ha4 
been tuken of exemplifying the working of the system aodsE 
every Viiriety of difficulty thnt could possibly present itself; than 
we bave at one part an incline of 1 in 6, up and down which tbs 
rope and boxes work with perfect facility, the descending weigbta 
assisting those which are ascending; then there are, besides sev-- 
era) benila less aeut«, two instances of absolutely right anglef, 
which ave passed with the greatest ease. In some instances thft 
standards are carried to the height of 70 feet, to meet inequalidea, 
of the ground, undulatiag and billy countiy being more trying tgi 
Uus system than craggy aud mounLtinous, — such as that for 
wbicli this plant is designed, and where, from the long reaoheft 
taken, fewer posts will be i-equired. 

The line is rather over 5 miiea long; there are U2 posts, OT 
Standards, in the whole length. These standards can either be 
made of light angle and band iron neatly put together, as in 

S resent case, or of wood. The rope is made of chai-coal iroi . 
inches in circumference, each strand, as well as the centre of 
the rope, having a hempen core, to secure ductihty. The pow^ 
employed to drive the rope is a portable 16 horse-power engine. 
Some of the spaoa are 600 feet and 900 feet in length, and in^ 

Enuity has been shown in devising every possible mode of tesfei 
J the merits of this system of transport; and we are bound to 
record that all diffloulties have been overcome with complete sac- 
cess. The line is capable of delivering 240 tons per day of IQ 
hours, that is, 120 tons in each direction. 

This tramway has been erected by Mr. Hodgson, tho inventor, 
at the request of some gentlemen with whom he was in negotia* 
taon, for tae supply of materials for a line 60 miles in lengtli in 
Ceylon. 

It is intended to divide the proposed Ceylon line, of 60 miles, 
into 5-mile sections, such as the one described, — 1 engine work- 
ing every 3 sections, and the boxes passing each section by' 
shuntiug arrangements, similar to those used at the termini, fronj 
one section to another. The line in work will be open doily tQ 
public inspection during the month of April, and is well worth « 
visit. It IS hardly likely that so efficient and economical a meuis 
of transport will be for long exclusively confined, as at present, 
to the conveyance of goods. For onrselvea, we venture to con- 
fidently premct an early adaptation of tlie principle of this in- 
genious system to passenger traffic. — Condeiued from 3citntifia 
Opinion. 
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■oriag made in 1867 showed gneiss rock nt n dvpUi of 06 feet 
f high water. The strata panetrateil coasistt'd in tlie first 
e of Hiirface filling through aUernat« Injerscf hard pun and 
dera of trap embedded in sand tind clay. Below 51) and 60 
feet depth the material was eo compaet that the bore hole stood 
wHhoDt ttibing for weeks. No necessity existed, therefore, for 
eoiDg down to rock; a depth of about dO feet would euHiee. But 
nie great dcsideratnm to be attained was a uniform cliaiaeter of 
the soil over the whole space of tlie foundution whate^'ur the 
depth might be. It is well known that the drift furmniioa of 
Xiong Island presents a great variety of strata in comparatively 
short diagonal distances. Within a hundrad or two feet ua either 
»de of this foundation, there is no bottom, so to speak, and piles 
are driven a great depth into mud ; whereas in the ceiiti'e of our 
foundation the depth of water was only a few feet; the existing 
ferry slip had been blasted out at a, great expense, and to drive 
an iron-shod pile even 2 feet into that material was the work of 
hours. This hard material, however, occupied only apart of the 
foundation, which comprises an area of 17,000 squai-e feet, Oae- 
Ifaird of the area towanla the east was much softer in elmracter; 
to meet the requirements of the case a heavy, solid timber founda- 
tion was decided upon, of sufficient thickness to act as a beam, 
nnd having the re^nisite mass to insure a uniform settling. The 
importance of a uuiform foundation becomes evident at a glance 
when we eonsider the ei^e of the tower, weighing 35,000 tons. 
With a height of 800 feet above the foundation upon which the 
permanent pressure is ii tons per square foot. In addition, the 
buoyancy of the timber enables us to dispense with the screws 
ordinari^ used in towing a caisson. 

In regard to durability, it is well known that Umber immersed 
in salt water is imperishable, and to protect it against worms it is 
xaeKlj oeoeasary to sink it beneath the river bed. It at once 
■u^estud itself to make the timber platform as far as possible a 
|Art of the caisson. This has been done by making the roof of 
the caisson a solid mass of timber, of 15 feet in thickness. The 
object and pni-posea of a caisson in sinking a pneumatic founda- 
tion is too well known to need any description here i it is merely 
a diving-bell on a vast scale. It may well be said that, since the 
nnparaileled achievement of Captain Eads, at St. Louis, the word 
ouBson has become a household word among American engi- 
neers. 

The caisson of the East Rivet Bridge is a large inverted vessel 
or pan, resting bottom upwards, with Strang sides. Into tills air is 
fiirced under a sufficient pressure to drive out the water. Entrance 
la had to the large working-chamber, thus formed underneath, 
through suitable Siafts and air-locks. The material is taken out 
ttnongh water-shafts, open above and below, and 2 supply-shafts 
i down the material subsequently needed for filling up the air- 
mber. 
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The diroonsions of the caisson are rectati tfiilar ; length 168 feet, 
width 102 fueC, height 9 fuet 6 inches. Thickness of roof 6 feet. 
The sides form a V, and are 9 feet tliiek where they join the roof, 
sloping down to ti round edge. The inner slope of the V hna an. 
angle of 45 di^grees. The loiveat part of the slope is formed by • 
semiciL-CHlar section casting, protected bj a sheet of boiler plate, 
which extends up 3 feet i^acli side. A henvy oak eill rests on tjie 
casting, and it consists of a stick nearlj' 2 feet square. The 3 suo- 
cecding courses are laid lengthwise, after that the alternate 
courses are heading courses. Tiie whole mass is thoroughlj 
bolted together bj drift bolts, screw bolts, iind wood-screw bolts. 
In addition there are heavy angle irons uniting the V to the roof. 
At the coi'nei-B the courses of timber are halved into each otiier, 
and strapped together for further seenrity. The i-oof is composed, 
of B courses of 12-inch square yellow pine sticks, laid close 
together, bolted sideways and rertically, and having a set of 
heavy bolts running through the 5 courses. The outer edge of 
the caisson, has a batter inward of 1 In 10 to facilitate its descent 
into the Ground. 

To m^e the oaisaon air-tight, the seams were all thoroughly 
oaalkcd for a depth of 6 inches, inside and out. and in addition a 
Tast sheet of tjn, unbroken througliout, extends over tlie whole 
caisson, between the fourth and fifth course, and down the i 
sides to the shoe. The tin on the ontaide is further pi\itected by 
a sheeting of yellow pine. The space between the timbers was 
filled with hot pitch. As air under pressure of 40 or 60 pounds 
will penetrate wood with ease, the inside of the air-chamber was 
coated with an air-tight varaish, made of resin, minhaden oil, and 
Spanish brown. The air-tightness up to the present time is quite 
satisfactoi'y, and only one-fimi of tiie air-purap on hand Is suffl- 
oient to keep the water out. 

The yellow pine timber was selected specially for the purpose. 
It came principally from Georgia and Floiida, and much of it was 
so pitchy that the sticks would not float. The average specifio 

Kavity of all the timber was 48 degrees per cubic foot. Every 
It^hole is bored with a lai'ge drS'i to ensure the hold of the 
bolts. As. the construction of tlie caisson proceeded, the iron 
work of the water-shafts, air-lock-shafts, and supply-shafts was 

The water-shafts, 2 in number, are srjuare shafts, three-eighths 
boiler plate, properly stiffened by angle irons, and well secured to 
the caisson. They are 7 feet by 6 feet 6 inches, and are open 
above and below, tiie lower edge extending 20 inches below the 
edge of the shoe. The water inside of them rises and falls with 
the state of tiie tide outside. The material to be taken out is 
shoved under the edge into the w.iter-shan; by the laborers inside, 
and is tiien taken out by the so-called clam-shell dredge of Morris 
& Cummings, nf New York, the only known instrument which 
possesses the precise action of the human hand in picking np 
things. Any other arrnngement for excavating in the shape of a 
revolving dredge or a sand-pump was out of the question. The 
^'-shafts are 3.6 feet in diameter, and extend simply thi-uugh the 



timber on top of wiiich the air-locka are placed. The supply- 
shafts a.rij 2 inches' timber, 21 inches' diameter, and of indefinite 
length, — the; hare a door Fit the bottom and one on the top with 
an eqii:ili;(iiig pipe. They are filled full of io»de air, and tiis 
wholy rodlr'iils I'lCllinto the air-chamber below. 

It was the original intention to have made the air-ehambei 
under tlio eaisaon one entire spBPe wiliiout any divisioiiB into 
compartments, thus facilitating the excavation of the tn&tei-inl. 
Various considevationa led to tlie abandonment of thiit view. 
Since the caisson waa to be launched like a ship, a ceitain num- 
ber of launching-ways were required, and these required a stiff 
frame from the launehing-way up to the roof. Again, in the 
boulder soil, only a few points of tlie edge would have rested and 
supported the weight at any one time. But the chief point was 
the rise and fall of the tides and their effect on the caisson. Tho 
extveme rise and fall is 7i feet. If the inflated ciiisson is just 
barely touching the ground at liigh water, it wilt press npnn the 
base with a force of 4,000 tons at low tide, all of which has to be 
met iiy the strength of the shoe and the fi-ames. And it is not 
until the caisson is permanently righted down that the continuous 
excavation can take place Inside. The frames are proportioned 
Bomewliat to the sti'ainB in launching, and form a heavy tmss of 
pine posts and stringers with 3-inch sheathing on each side, and 
side-braces to tho roof every 6 feet. The ends of the ftomes ars 
secured to the sides or the V by knees. 

It was concluded to limit tho pi-essure of the caisson during the 
lannch to SJ.tons per square foot of launching surface. This 
required 7 ways in all, 2 under the edges and 6 under the framea. 
The total launching weight of the ciiisson waa 3,000 tons, con- 
taining 111,000 cubic feet of timber and 2oO tons of iron. It was 
launched sideways, — that is, with the long face of 168 feet by 14 
feet G inches high facing the water. The ground-ways were laid 
at an angle at 1 inoh per foot, the caisson standing 50 I'eet bach 
from the end of the ways. To buoy up the forward end of the 
caisson as it entered the water, and thus prevent its entire im- 
mersion, a temporary water-tight compartment of ^-inch plank 
was pnt in, one-third the distance across. It served its purpose 
admirably, A full complement of wheel-bairows, crabs, and 
winches were likewise stowed nw.iy in it. The griiund-ways 
consisted of 3 timbers, of 11 inches square each, bolted together 
sidewiiys. They were grooved like the guide of a planer, and 
the npper launching- way fitted their grooves ooiTespondingly. 
The gj'eat danger oinaunching so large a mass on 7 ways consists 
in the liability of one end going faster than the other, and thus 
wedginjj the caisson fast on the ways. Only the outer ways were 
provideii with ribbands. They, however, proved superfluous to 
accelerate the motion of the caisson as It entered the water, and 
thus overcome the incrct^ing resistance. The ways weru laid 
orowoing to the amount of 18 inches in their length. The 
- Jpuncliing-ways were likewise continued 10 feet b.tck of the 
^■'»9nn, and provided with shoes against tliO sides; it was desiv- 
e that the i-ear edge of the caisson should leave the end of the 
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ground-waTS unifornil;, and not stick fast on one, — a thing likely 
to occur, slnui; tlie waj's stopped at the low-water line, aiod the 
reiir edge would f^l at once into deep wnter. The abore 
an-angenicnt answered the purpose. 

On the 19th of Miirch, 1870, the launch took place ; in eveiy 
respect a success. Aa soon as the liist block was split out, the 
caisson commenced to move. The impetus it had acquired in tiia 
first part of its course prored sufficient to overcome the' ioimense 
iresiatance offered liy the water. Ttie caisson lias daily lieen ri^ 
Ing with every high tide and resting on the grociail again at low 
vater, requiring most of the work inside to be done at low water, 
where the caisson is comparatively free from water. As the edge 
does not readily sink into the hard soil, it is expected thiit there 
■will fllwavH be some water. Since the edge of tlie shoe is round-, 
iag, it allows -the air to blow off before the lev»l of the wat«r 
baa readied the lowest limit. This is caused by any trifling agita- 
tion in the level of the water inside, which gives the escaping air 
« ohancoto csL^blish an outgoing current belora tlie head of water 
Inside becomes sufficiently great to overcome it. 

By constantly bnildinw up on tup the centre of gravity has bean 
cabed considerably, and the caisson is now in a condition of on- 
stable equiUbrinm, — that is, it does no longer rise uniformly wiHi 
the rise uf the tide. One end will remain on the ground and tha 
other rises as much more in uropoition, and the more it rises the 
more surface it presents to the upward pressure of the air on th:^ 
Bide, the general level of the water inside being governed by the 
level of the highest point of the shore. 

This rising of one end of the c^sson is attended by another 

Shenomenon of imposing appearance. Aa the tide rises, and tlia 
ownward pressure of the caisson ia about being overcome by tha 
increased tension of the air Inside as well as the buoyaney of the 
water outside, imo end of the caisson will suddenly rise 6 inohea 
or more. Tiie result is that for a tew minutes the tension of tha 
air inside exceeds the head of water outside, and a ti-emgndoua 
outward rush of air tiikes pLice under the shoe, carryhig along; §, 
Boluniu of water of hundreds of tons to a height of 60 fuet at 
dmes. Tliis continues until a return wave inside of tlie caisson i 

.^ecka it. These blow-offs are not felt to any extent by the xuen . 

'Isside, beyond the warning noise and momentary draft created. 

The magiizine of force contMned in 170,000 cubic feet of com- 
pressed air is so largo that the loss of a few hundix-d tons la a 
trifle. A system of pipes is put in the air-chamber for the pur- 
pose of illuminating the air-chamber with calcitim lights, a trial 
of which has i-esulted favorably ; with moderate pressures, candlet 
answer very well. The fli-st course of stone ia now being 
laid. Its weight, together witli the concrete on top of the timber, 
will probably suffice to groui.d the caisson permanently, and thas ' 
permit the erection of setting derricks on the caisson. The Btone 
setting will then keep uniform pace with the excavalion, and hf 
the time the desired point is reached the masonry is far abore the 
water level. 

Tha stune used for these land courses, which will bo purma- 



sritly under water, ia the Kingston limeEtone, furnbhpd by 
bon and Madden. These ahinea liave both beiia cut, l)iit the 
tides and builds left rough, with rei-tical quarry joints, the projec- 
tions not exceeding 3j inchua. The beda are exceptionably wide. 
As the hase of the masonry work resting on the timber Is veir 
much larger than tlie section of masonry at the water level, it fs 
considered thikt this class of masonry is equally as good, and cer- 
tainly far cheaper than i-egular dimension stone. All the stona 
in any one course are cut to a uniform size. Above low water 
granite will be used on the water face, and subsequently through- 



Thc tirst or comer-stone of the extensive pile of masonry to be 
raised above the caisson, nnlike as it was to ordinary affairs of 
this kind, was a massive bloclt of litnostflne from the quarry at 
Kingston, Ulster Co., and in extent waa 3 feet wide by 8 in 
length, weighing about 5,800 pounds, or 165 pounds *" *'"" 
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Additional borings are now h 
The boring made 3 years sine 
ual site of the tower. This 
stratum of 30 feet of the fini 
bat boulders have been encountered 
indications are that rock will shortly 



igmade Cor the New York lowiJr. 
faa 400 feet away from the aot- 
e ia directly on it. The aame 
qnioksand has been penetrated, 
' ' dcptli of 80 feet, and the 
eadhed. 



CONCRETE AND IROK BRIDGE. 

bridge erected for Sir Shnfto Adair, from the designs of 
Mr. H. M. Eyton, of Ipswich, over the Waveney, at Homera- 
field, England, has been recently tested. In designing the bridge 
advantage was taken of the principle of Messrs. PhillipB' patent 
fire-proof conatrnction, — a STstem in which all the iron-work Is 
completely embedded in Portland cement concrete. The bridge 
has one arch of a clear span of 50 feet, with a rise of 5 feet 3 
inches. The skeleton of the bridge is of iron, and this is en- 
tirely filled in with Fortlnnd cement concrete, and rendered witii 
Portland cement, thus forming one continuous beam, getting 
sti-oDger every year, in addition to the iron skeleton, which is ot 
itself suJScient to do the ordinary statical work of the bridge ; 
the weight of concrete alone is over 100 tons. The spandrels of 
the bridge are relieved by a raised panel, and in the centre is a 
casting of the Adair arms, taken from the old 3-arched brick 
bridge. The first test applied waa that of a 5-ton road roller 
drawn by 4 horses. This was passed across several times, and 
not the least deflection waa perceptible. Afterwards a heavy 
wagon, laden with sacks of flour, weighing altogether 6 tons, 
was passed over, and still, it is stated, no deflection could be 
noticed. 
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BRIDGE OVER THE DNIEPER, 

The rMlwaj- bridge lately erected over the Dmcpet, tiewt 
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Kiew, is the largest work of the kind in Europe, being 3,503 f 
~ in length. — Van Noit. Eng. Mag. 

THE BHOADWAT rSDERGEqqjTD It*JI.WAT 

Commences at the foundation lines of tho splendid marble 
building on the corner of Warren Sti'Cet, nnd extends In a curve 
direotly down Broadway. The lower terminus ia intfinded to be 
at the South Ferry; bnt the present operating section only ex- 
tends a little below the City Hall, nenr to the north end of the 
new poat-offlee premises, a distance of some 300 feet. 

The bed of the railway is 21 feet below the surface of Broad- _ 
way, and the diameter o'f the tunnel 9 feet. The passenger cm" 
is about the same size as the ordinary street cars. It is very 
tastefully fitted up, brilliantly lighted, and has seats for 23 peN 
sons. It is propelled by the atmospheric system ; that is to s^, 
by means of a strong blast of air which is snpplied to the tunnel 
by a gigantic blowing-machine. 

The whole operation ia described as being exceedingly simple 
and effective. The visitor enters at the corner of Bi-o^way and 
Warren Street, descends a few steps to the wailing-room, — an 
elegant apartment, but wholly under ground, — at t!ie end of 
which is seen the month of (he tunnel and the car. On taking 
seats in the car, the conductor closes one of the doors ana 
touches a telegraph signal, when the car immediately begins to 
move around uie curve, and travels rapidly down Broadway, On 
reaching tlie lower end of the tunnel, tlio car moves instantly 
back again to Warren Street, then down Broadway again, and ar 
on. The air is so elastic that the changes of motion in the car ar 
effected with exceeding gentleness, and ai'c almost imperceptjbl* 
to the visitor. 

The car is run by telegraph ; that is to say, the wheels of th« 
car, at certain points on the ittute, press a telegraph key, sending 
a signal to the engineer, who turns a valve and thos reverses f^ ~ 
air-ourrent, without stoppage of the machinery. 

The aeolor, or blowing-machine, by which the air-current i> 
produced, consists of a pair of great wings, geared together, and 
tamed by steam. It is capable of diachargin? 100,000 cubio feet 
of air per minute, or enough to fill the intenor of 3 3-story city 
dwelling-houses. 

The south end of the tunnel is provided with a lateral air-shaft, 
which opens in the grass-plot of tlie City Hall Park. The air-etu>' 
rent thus traverses through and tlirough the tunnel, the atiao»* 
phere of which is thus kept pure and freeb. 

During the construction of the tunnel the entire travel of Broad- 
way, omnibuses, carts, hacks, and other vehicles, in endless pro- 
cession, passed oi) as usual, dii-ectly over the heads of the wmJE- 
men. They were safely protected within the sides of an immenso 
boring-macnine, by which the bowels of the street were excavated. 
It is pushed forward into the earth by means of powerful hy- 
draulic rams J and as fast as it advances the masonry is built up 
within its rear. 



I^The works of tlie Broiidwuy Underground Railroad, taken 

together, are ot a most interesting niilure, well worihy of ex- 

nination. Tlie general plan of the Company ia to lay a double 

Jine of tnbes from the South Ferry, under Bi-oaclway, the entire 

length of the island, with a branch nt Union Square, under Fourth 

Avenue, to Harlem Bivcr. Such a road would have capacity for 

—-parryiag 40,000 passengers per hour. 

H kotahy puddlihq furnaces. 

■ A number of puddlers, of this character, have, for some time, 
been in successful operation at the Cincinnati Railway Iron Works, 
and h&ve attracted considerable local attention, 

Tlie machine pnddlers dispense with the hand labor of the 
usual furnaces, performing the sumo duty by steam power. 
Those at present in operation are mitkiiig puddled balls of from 
650 to 700 pounds in weight; and others, of greater capacity, are 
in process of construction. Samuel Danka, of that city, is the 
inventor. 






SUSPENSION BRIDGE AT PITTSBUEGH, 



This bridge crosses the Alleghany about half a mile above its 

:th the Monongahela, both of whicli streams, when 

nn![«d, form the Ohio. The town of PiUsburgh ia situated on the 

Eromontory made by the convergence of these two rivers, and 
as, with its suburbs, a population of about 200,000. The dis- 
tance between the abutmonta of the bridge is 1,037 feet 6 inches, 
being divided into 2 main spans of 344 feet 6 inches each, one- 
half span of U7 feet 6 inches, anil a second half span of 171 feet. 
4 wire cables cany the structure; the 2 outer ones incline out- 
wards from the tqwers, and the 2 inner inwards, to give stability 
to the brid™. The lighter cables which cariy the footway are 
each 4^ iiiches' diameter, that of the others being 7i inches. The 
roadway is 20 feat widfe, and the footways each 10 feet. The 
cables ai-e attached to hell-cranliB at the towere, instead of by 
saddles placed upon rollere, — a by no means satisfactory 
arrangement, the vibration of the bridge tieing increased per- 
ceptibly by the lightest passing load. The towers ai-e about 45 
feet high. They are of cast iron, and of an ornate character, the 
weight they support bemg entirely carried by tlie 4 inclined col- 
*" which are braced together by latticed castings. — Scientific 



A railway has been constructed in Pittsburgh, Pennsylvania, to 
carry passengers to and from the top of what is known aa Coal 
Uill, which overlooks tlie city and the country around to a great 

,. e plane is located 250 feet west of the Moaongahela suspen- 
m bndge. The roadway starting from Ciirgou Street crossea the 
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Pan Bundle Eailroacf. and reaches the faoe of the hill (which at 
tiiis point is 90 feet above the level of the Fnn Handle Raih'oad 
Lmck) by meuns of »a iron bridge 160 feet long. This bridge Is 
BuppoilJid by 10-inch ijolnmns, made of wrought iron a quarter rf 
an inch thicE. The vertical height of the bilT at thia point is 339 
feet, giving the plane a length of 650 feet, and an intilinatian ot 
95 degrees. The roadway coneists of 2 ti'acks, each 6-fcet^n£^ 
with 3 cars, — one ascending while the other descends. Tbe 
cross-ties on the iron bridge ai'e yellow pine, 7 feet by 7 feet. 
The eti-insei's are also yellow pine, 6 bj 8 feet, and the ties on the 
balance of tbe tract 8 feet by 8 feet. A pine railing mna from 
the base to the top of the incline. It is 3 feet high, and qaita 
funcy. It is to be painted — probably while. The rails are oi 
the " T " pattern, and substantially fastened to the stringers. 

The curs ai'e to he hnnled up by a wire rope, and are prorided 
with a safety-cable, which runs idly except in case of the breakage 
of the principal rope, when the drum about which the safe^- 
cabte winds is held by means of a bi'nkc, thus preventing I&9 
accidental descent of a car. — Scientific American. 

THE NEW TUMMEL DSDEB THE THAMES." 

The new tunnel does not detract from the merits of fivunel's 

Eeat achievement in constructing the renowned passage between 
itherhithe and Wapping, hut it is as great a wonder in its waf. 
and in several respects offera a marked contrast. The old tnnnel 
brickwork is 38 feet wide by 22j feet high ; the new tunnel coht 
sists of an iron tube about 8 feet diameter over all. The old tnu# 
Del was worked by a shield weighing 120 tons, accommodating 
36 workmen; the new tunnel has been diiven by a shield weigb> 
ing 2i tons, and accommodating at most 3 workmen at a time. 
The old tunnel was 5 times Ulled by iiTuutions from the river: 
in the constiTJction of the new tunnel the water encountered 
might at almost any time have been gathered in a stable pMl.. 
18 yeai's elapsed between the commencement and the completion. 
of the works in one case ; less than a ye.ir has sufficed for thft 
execution of the works in the other. The descending shafts of 
the one were 84 feet deep and 60 feet diameter ; of the other they, 
are under 60 feet deep and 10 feet diameter. The cost of the on«( 
was over £600,000 ; of the other it has been under £20,000. 

At the Tower Hill shaft we found tlie lift in which pHSsengers 
ore to ascend and descend fitted and at work. It is an iroiv 
chamber nearly cubical In shape, and large enongh to acoommO' 
date 7 or 8 pei-aons comfortably. The entrance is bj a pair of 
sliding doors. Guide-rods are attached to opposite stdes of the 
shaft, and corresponding gi-ooved rollers are fixed to the sides of 
the M. The lift is balanced by a large cast-iron weight with an 
open centre to admit of its being loaded in accordance with tJiq 
number of passengers that have to be raised or lowered. There' 
is a continnons connection above and below between the lift and 
the balance weight by chains and wire ropes, calculated for CO 
times the strain that can ever be put npon them. These pass 
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_^ T pulleys at the top and bottom of tlie shaft. The bftlanca 
~j»eight works also in a pair of guide-rods. Mr. Biirlow has de- 
signed a brake attached to the roof of the lift, and acted on by a 
powerful dowble-handed Bcrew on the inside of the roof. Tho 
effect of applying the brake is to release 3 iirms which clip the 
guiding-roda on each side, nnd effectually stop the descent in a 
f«w feet. At the bottom of the aharta, and under the level of the 
subway, are engine-rooms and coke-coll si's. The engines at each 
end are of 4 horse-power, and these will at any time supply more 
than sufficient power for all purposes. The lifts are adjusted at 
each end with tlieir doorways inwards towards the subway. On 
enier^iig at the bottom of the sliafts, ihe passengeva enter a 
chamber, which constitutes the " station," at and from which the 
one omnibus, wliich constitutes Ihe entire "rolling stock" in nse 
at one time, orrivea and depai-ts. There is space in theee wait- 
ing-rooms for a seat along each side. We found tl>a workmen at 
the Tower Hill shaft busy with Ihe fittings and finishings of thia 
chamber, and passtog thence we entered the subway and pro- 
ceeded through its entire length under excellent guidance. 
Ordinary passengers, when the tunnel has been opened for trafSc, 
will not realize the curious sensation and experience of a passen- 
ger through on foot, from the noises overhead, on and near the 
river, so distinctly heard in the subway, which is uir-tight as well 
as water-tight. Ai-rived at the Tooley Street end, we found the 
waiting-room occupied by the light iron omnibus in which pas- 
sengei'S are to be conveyed. The vehicle, ideated for 14 passen- 
gers, is tolerably loomy as regards width, but is necessarily 
ralher low in the roof. The seats, cushioned and with stuffed 
biicka, are placed lengthways, the entrances being at the ends. 
Tlie wheels are 16 inches' diameter, and at each end of the car- 
riage a powerful lever brake is fitted, lo be worked by the con- 
ductor with his foot. The service will of course be of the shuttle 
phuracter, the 3 halves of the omnibus bein"' duplicates, the front 
end of the vehicio in one journey being the hinder end in the 
return. The gauge of the rails is 2 feet G inches, and the descent 
fvom each ead to the centre of the subway is by a gradient of 1 in 
30. We found the works connected with the Tooley Street shaft 
rapidly approaching completion, but not quite so near it as those 
at the north end ; the subway itself may be pronounced finished, 
and the omnibus fit to take the road at any moment. 
The omnibus will be hauled by a wire rope running upon a 
[ r totizontal pulley-wheel fitted between the rails atone end, and 
BHng round a vertical pulley-wheel at tho other. 

: KAHSA.S AND MlSSOtmi BBIDGB. 

This bridge was designed and located by Mr. W. W. Wright, 
Engineer in Chief, and is being constructed under his supervis- 
ion. 'I'he aopci'structure is to be of wrought iron, resting uiwn 
«st-iron piers, formed of large pneumatic piles sunk to a beiii'- 
K^S on solid rock. These piles are %k feet outside diameter, with 
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athii±iics9 1) incb(!S, and wi?i^!i nbout 1 ton to tbe sqttai-e foot in 1 
height. They are mHuufiiotiiiiid in sections of 10 feet in length, I 
witD insidQ flanges at both ends to enable them to be oonnected I 
together during tbe process of aioking, iind thus form a eontiniH' I 
ons cjliadei- ri'om foundalioii to bridgo-seat. Those colnrona wiU I 
be filled with cement masoniy and concrete from the bottom U> I 
an elevation 10 feet above high-water line. There will be 3 piers I 
oflhii) kind in the river. And 1 on tlie eastern sliore. Tbe west- I 
ern end of the bridge wilt rest on a stone nliutmcnt. The S 1 
spans thus formed will be encb S40 feet in length, and the bot* I 
torn of the lower chord will bu 50 foot nbove oxti'erae high water, I 
thus leaving ample space between tbe piers and suIBoiunt h^ht I 
above the surface of water for steaniboata to pass at any stage of J 
the river. Tbe approach to the bridge at tlie eastern end will I 
OonsiBt of a substantial trestle woric l./iOO feet long, connectiu^ I 
with an earth cuibanl;ment extending 2,iK)0 feet furtber. 

lATTICB GIRDERS AND SOLID PLATES. 

The English magazines have of late been devoting much space 
to a discnssion of tbe relative merits of solid plates and lattioe 
girders, and though the question is ceitainly an important one, 
entailing, as it docs, almost a, revolution In the motliods of oi 
Btructjon, in case lattice girders possess all the advantages their 
advocates claim, yet the topic is still discussed, and the solutioq 
of this problem in mechanics seems nearly as far off as ever. 

Those who ranl( among tlie more modem class of Ibinkers, who 
first theorize and then demonstnite, claim that the lattice will, for 
the same amount of material, sustain greater strains and cndurs 
shocks much better than a homogeneous plate, and tbe argument 
sustaining this claim is baseil chiefly upon the fact that iron will 
resist a greater force, applied in the direction of its fibres, thaa 
when across them, and it is cluimed that mathemalicat analysis 
will render possible such an anangement of the parts of the , 
lattice that all, or nearly all, the strain will be in the direction of 
the gi-ain or fibre of the iron. 

Now, if we admit, what wc certainly cannot prave to be false, 
that the engineer can, from pure theory and by tbe aid of matbe- 
matics, so place and aniiiige llie parts of a girder that the strains 
will be in the direction of the fibre, and proportionate to the eSze ' 
of the pieces, we can draw a strong comparison in favor of opm 
or lattice work. 

No scientiGc man will deny the fact that a wire rope is botti 
lighter and stronger than an iron rod of the same diameter, or, if 
he claim tbe privilege of comparing the actual seL'tlonnl area, 
taking tbe .'^uni of tbe scciional areas of the individual wires, we J 
can still claim greater strength for the rope upon the ground Of I 
more perfect structure, as proved by experiment, — the weight, at I 
course, being tbe same, or n<^arly the same, in either case. £ne- I 
lish bar iron will resist about GO.OOO pounds' tensile strain to the 4 
square inch, before parting, while wrought iron will resist oreT''! 
l(3o,000 pounds for the same actual area. Sow, compare tbe I 



LticB and pliite in the same way. The pliite coiTesponds to tii8 
solid bur iiud the luttice to the wire i-ope, and the openings to tbo 
Bpace between the wire. Here we have uniioubtedly ao placed 
the drrecliDii of the Btrain that it ia alt with the Abres, and find 
that we have the proportion of 10 to 6 in favov of the atructure 
composed of Beveral separate pieces. 

Now, though tida is perhaps iin extreme case, and the argu- 
ment only one by analogy, yet, while perhaps the same propor- 
tions would not exist between the degrees of reaistance afforded 
by lattice girders and solid iron platea aa between tlie different 
qualities of iron, from the superiority of construction obtained 
in the former, the reasoning will apply most forcibly. It will 
probably not be denied that the superiority of construction claimed 
really does exist, and Uiia one oi'gunient is, therefore, taken 
alone, convincing. 

But, after all, the matter of tlie relative strength of the 
material in different cases is really of less impoi'tance than is 
the apparently simple pixtbleni of fastening the parts together. 
If, after being properly arranged, the jjarts of the lattice can 
be eo fastenea togetner that each piece will do ita entire 
duty without unduly straining its neiglibor, tliero can exist 
no doubt that tlie lattice will be stronger than the iron plate 
girder, with its present form and arrangement ; but, on the con- 
trai^y, could the plate be placed in such a way as to be of equal 
strength at all points, without increasing the weight of the atruot- 
nrc, the iron plate would certainly rival the weak forms of lattice 
as now cousti'ucted. U^on the ground that tbis perfect constnic- 
tion cannot be obtained in a solid pl&to, tlie advocates of the lat- 
gii'dei's rest their claim, and it would seem that their as- 
ons cannot, as regards this point, be readily controverted. — 

lerifflwi Builder. 

SINKING SCREW PILES. 

A machine has been lately designed by an English flrm, at the 
request of H. Lee Smith, Esjj., chief engineer for the Punjaub 
Noi-thern Railway, for screwing down pues to be used in pon- 
stracting bridges and flood openings on that line of railway. 
i?his luachioe consists of a wrought-iron under-carriage mounted 
upon wheels of 5 feet 6 inches gauge, and carrying a vertical 
boiler at one end. A strong cast-iron oeam in the ceutre carries 
acylindor in which works a rum, to the tap of which a strong cross- 
beam is bolt-ed which carries the machinery for operating on the 
piles. Tills consists of a horizontal steam engine bolted to the 
Bide of the cross-beam, and driving a pinion ana train of spur and 
bevel wheels which impart motion to two large horizontal wheels 
curried in bearings at each end of the cross-beam. A. friction 
clutch is carried in the centre of each of the wheels, through the 
boss of which the shaft of the pile to be screwed is passed. The 
shafts are rolled with feathers or ribs on each side, which, passing 
ugh eoiTespouding recesses or keywiiys formed in tiie boss of 
JiTction clutch, form the means of imparting motion from the 
jzontal wheels to the piles ; steam is brought from the boiltfc. 
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throngh the centre of the 
cross^euni, by 



id cylinder wliich c 
, ^ ,ie joint, wliiuli iiiluwa the ram 

:d without interfering with the sCetim pipe ; nnd a small 



under the ntm which c: 
ia at work the cross-heam ia held firoily by means of cotter bolts 
to the friinie. The modus opei-andi is ilb follows : A temporary 
road being laid on the centre line of the proposed strnctW'B, piles 
are pitoheil by passing; the shafts through the wheels on each side 
of the niaeiiine, and Keying them into screws wliieh nre placed in. 
a small hole excavated to receive them. The engine is then set 
to work, and the piles screwed down as fiM' as possible. The cot- 
ters holding the cross-bemn ore then I'emoved, and it ia raised by 
the donkey eno;ine pumping into the cylinder of the machine, and 
lifted off tlie piles. Tlie machine is then moved forward to the 
centre line of the next pile, iinil the opeiittion takes plaoe as 
before. — Journal Franklin Iimtituie. 
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TRANSFOHHATION OF CAST IRON. 

"Transformation of Cast Iron, Wrought Iron, and Steel. ^7 
means of the Vapors of Alkaline Mettle," — such is the title of a 
patent taken in France, by MM. Charles Giraid and Jules PfcJoin 
(date 17tU August, 18G9. No. 86,784), the paiticuiars of vhioh 
we extract from om- e see lient contemporary, the "Monit'-ju". T ' 
entiflquc:" — 

" In order to cause the vapors of sodium and potassium lo ar;t . 
on cast iron in fusion, we heat one of the former metals in an iron 
retort to 392° or 482° under a pressure of 5 or G atmospheres. 
When tliis heat is reached we direct the vapor (bus obtained into 
the iicart of the iron in fusion; the mass swells, and an alloy of 
the iiuQ is the result. These alloys, although very hard. fU4 
malleable, and maybe forced and welded. They osidizerapidlyii 
lur or water, and are easily decomposed if a current of air, steEUUi 
or carbonic oxide ia injected into them when in fusion. By theae 
eomponnd effects of the vapor of sodium and of air, for example, 
the whole of the metalloids in tlie iron are attacked, and tl)e final 
result is pure wrought iron, that can be hammered and welded with. 
ease. Under certain circumstances the metal resulting from tlie 
operation may present the properties of steel. Finally, to facili- 
tate the production of the metallic vapors, carburets, rich ia hy- 
drogen, may be added to the sodium or potassium in the retort. 

"In place of sodium or potassium an alloy of the two ma;? be 
used ; as, for instance, one composed of 4 parts of potassium 
{melting at '122°)_ and 2.5 parts of sodium (melting at 194°). 
This mixture, which has the appearance and consistency of mer- 
cury, has its point of solidirication at 47.4°, and is consequently 
liquid at ordioaiy temperatures. It ia prepared under naphtha. 

" It has been remarked that, besides the direct trans formalion 
of cast into wrought Iron or steel, by means of (he metals, their 
action produces other advantages; they allow of the employmeni 
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' iron castings, which, allhougli cotitainirg manganese, can- 
^ >t be converted liy Ihe Bessemer process, on account of the 

JntiDtitj of carbon, sulphur, or phnaphorus which they contain, 
t ia, in fact, now proved that the Bessemer process, far from 
eliruipating the Bulnliur Hnd phosphorus, tends rather to augment 
the proportion of these metJvlloida. 

"The cast irons known as chaudes, and which contain siiicium 
and magnesium, owe a part of their superiority to the calorific 
power of ihe siiicium (7,800), the pi-oduce of the oxidation of 
which, silica, requires liut little heat to disengage it, so that the 
liqnefaction becomes more complete. On the other hand, Ciirbon, 
under the same conditions, gives rise to the disengagement of 
masses of sparks produced by the gases, carbonic acid and car- 
bonic oxide, which trarei'se the miiss ; these take from the niulten 
matter a considerable quantity of caloilc, and are thus unfavorable 
lo liquefaction, 

"In our process this latter inconvenience is partly dispelled; 
for the gases produced by the combustion of the carbon, sulphur, 
and phosphorus, combining with the sodaor potash, are mechani- 
cally carried through the mass of metal by the oxidation of the 
sodium of potassium. The direct action of the sodium or potas- 
sium, in the form of vapor, on the melted iron, may be replaced 
by adding to the mixture of ore, fuel, and flux, either chloride of 
sodioni, carbonate of soda, n con'esponding salt of potasli, or a 
mixture of these. 

" Acting thus on any given ore, and using coke or coal aa fuel, 
a result analogons to that obtained with charcoal under the ordi- 
nary system is obtained. We must add, however, that in the 
foiTiiev case the cuiTont of hot or cold air should be longer main- 
tained than when charcoal is usedj this prolonged application of 
hot or cold air In the blast furnace may present inconvenience, 
which may be .tvoided by directing the alloys of cast iron with 
sodium or potassium into a converter, in which they may undergo 
the tinal action of the current of air ; with tliis process the work* 
ing of the blast furnace is the same as in ordinary cases. 
' "We arrive piiictically at an assimilation of the coke or coal 
with alkaline salts corresponding to those furnished by wood 
charcoal, either by watering the mel with the alkaline solutions 
above mentioned, and then allowing it to dry in sheds ; or, lastly, 
by pouring a concenti-ated solution of the varions salts on the fuel 
or tneore at the moment of charging the furnace. We intend to con- 
ur experiments on the alloys and combinations of sodium 

d potassium with most of the other metals." — Scieittijic Amerir 



ntPEOTEMENT IS ENAMEHING IKON AND BTEEL, 

.The proiiesa of Benjamin Baugh, of Chadwick, England, of 
Bamelling iron and steel, patented recently in the United States, 
18 follows ; — 
;<ay upon the surface of the plate of the metal to be enamelled 
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a aniform ground, of any color required to produce the intended 
design; ns. for institnce, il nnme-pliite, or tiibict, with the ground 
white Hdd the inscription in blue. The white ground, navin^ 
beeo faseil on in the melting-fliniiiee and allowed to cool, there la 
then applied, with a brush evenly over the whole surface, a coat- 
tog of blao enamel, the niaterinls of which are finely levigated 
and mixed with gum-Arabic and water, or other mucilage, to form 
R P^^te of slightly adherent properties. 

When dry, a stencil of the msciiption, or of each letter aegn 

irately, ia laid on, and the enamel paste is removed from the 

' parts which are unprotected by the stencil, by the application of 

a stUT brush, leaving the ground clean, except the icit«rs. The 

Slate is then again subjected to heat, whereby the paste, which ie 
isible at a lower temperature than the ground previously laid, 
becomes permanently bxcd upon it. 

The mechanical removal, by means of a brush, enables very 
delioate lines to be formed through the paste, to expose the en- 
amel ground, and admits of the use of ornaments having sharp 
■ogles and minute points and details to be distinctly and per- 
fectly rendered. 

The ground may be dark, and of any color, as well as of the 
Idnd described, and the subsequent coat of a lighter color; ae, 
for instance, the ground mav be of blue and the inscription white, 
and a succession of colors may be given to produce a variously 
colored design, by the same method. 

The inscription or design may be cut out in the stencil, and the 
gronnd thereby exposed be renioved by the brush, instead of the 
surrounding parts, with a like effect, it being left to the choice of 
tiie designer whether this process be followed, or that previou^y 
described. 

The stencils are fonned of very thin sheet metal (or even of 
pajjer, where they rcqiiii'e to be used but a few times), which, by 
their flexibility, lie more closely in contact with the surface, ana 
leave the lines and margins of the figures perfect, while they con- 
foim to convex and irregular surfaces. 

He combines with the method described the use of arlJstio 
graphic representations, such as views, porti'aits, or groaps, 
tliereby producing metal tablets decorated in enamel, in a mau' 
ner adapted to architectural puiposes, as the finishing of interiors, 
panels for cabinet work, etc. Such designs are pwdnced upon 
stone in the usual lithogi-aphio manner, and printed in successive 
impressions upon paper prepared for transferring, by having iu 
surface coated with gum-Arabic, or other substance that is soltible 
In water, mineral colors and fluxes being used, which are adapted 
to fuse under heat, and combine to form the picture in enamel 
of appropriate colore. 

The enamel gronnd having been fused on, as previously de- 
Borihed, for steneilling, it is covered with copal or other suitable 
varnish, and the face of the prepai-cd picture is laid upon it aad 
pressed, to insure adhesion of nil parts, when the paper is re- 
moved by wetting, (is is ordinarily done in transferring prints. 
The plate is then subjected to heat until the colors of the picture 
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The forgitig of iron in large massea is a subject of bo much 

iportanco to our engineering iudustry tliat it needs little apology 

its introduction to the mechanical Hectlon ol' tlic British Asao- 

Lon, and any improvement in the maciiinery or applianaes for 

more economical or rapid manufitcture of largo masses of 

wrought Iron, or for any improvement in qunlity, must be of great 

intei'est to nli mitnnfactnrors where euch products are needed. 

Those impravenients, in the manufacture of lai-ge forgings, I 
intend to class under 3 bends. I propose simply to mention a 
■*■ prominent facta very briefly, but sliall be glad to answer 
jaqniries that members may require further information 
t. 1. Improved lieating by Siemens' regenerative gas fur- 
. S. Facilities for itandling and moving large masses of 
Lght ii-oa fi-om the furnace to the hammer, and for moving 
I under Uie hammer. 3. Improved hamniew, with a clean, 
niftifettercd fall, and wiili such width of standards as to give the 
''^IrOi^man all tlie comfort and convenience possible in execnting 
fte necessary operations of shaping, forging, and cutting the 
material to the required form. 

1st, Improved beating by Siemens' regenerative gas furnace. 
It is generally admitted that iron in largo masses is gi'catly dete- 
-■">rated by long exposure to high temperatures, and that a crys- 
lUne structure is developed ih consequence of such a form and 
to detract in a very great degree from the strength of 
material. It must, tiierefore, be admitted that furnaces, such 
those of Siemens, which produce the most intense heat in the 
lOrtest possible lime, must cause less deterioration to the product 
IB band thui tliose which are slower in operation ; but a more im- 
portant item in this consideration is that the facilities given for 
regul.iling the ailmissiou of gas and air in a neutral flame can he 
produci'd { iind, in consequence, the ii-on may be preserved from 
that liuming nnd oxidation whicli are the cause of the formation 
of tlinse i^irge fiicets or cijstals which weaken many wrought^ 
iron slructuiL'S of large size to such an immense extent. 

Anollier improvement, from these furnaces where the iron is 
prepHred fi-om tlie pig, is, that the eas furnaces do not bring over 
the Jarge amounts of unconsumea ash or dibris from the coal 
which is nsniilly deposited on the body of the iron made in the 
ordinary puddling furnace, and, in consequence, the iron is more 
"""e fnim tlirise .'ipeebs and flaws which are so observable in ot^ 
lary iron, ami »bich produce Uie heating and galling so com- 
! forging, as heretofore made, and which cause the 
t of the practiciil marine engineer. 
Perha[ts the greatest advantage which the Siemens' furnace 
oBbvs is in the manufacture of forgitign ofpudilled steel, from the 
fftoility iu which the flame of the furnace may be reguiateii, first. 
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in the puddling prucess, anii, secondly, ia the heating of thB 
puddled steeJ masses. In furnaces of ordinary constfuction a 
constant detevioratiou of the puddled steel must necessarily take 
place from the free oxygen present in the fui-nace; but in the 
Siemens' furntice the gases may be so regulated that a neutral 
flame is produced, and, consequently, the steel mass ia heated 
without deterioration. 

I will not now enter into the question of economy of fuel, as 
tbis has been often discussed at meetings of mechanical engi- 
neers; nor will it be necessary to enlarge upon the great advan- 
tage, especially in large towns, of the absence of smoke, which 
has been hitherto thought a necessary nuisance in all branches of 
the iron manufactura. 

Sd. The second improvement which I would wish to mention 
is improved facilities lor handling and moving these large masses 
of iron when heated as above described, which is effected by hy- 
draulic cranes and machiueiy of sufficient power to move these 
large masses almost instantaneously either from the furnace to 
the hammer, or eice ver»a, to raise and lower the load, or to in- 
crease or decrease the distance of tiie load irom the centre of the 

The truth of (he old adage, of striking when the iron is hot, 
will prevent any necessity of dwelling upon the advantage of 
rapidity of movement in dealing with large heated masses otirou. 
After the pieces of iron have been heated in the manner de- 
Bcribed, and when the machinery shown has brought the forging 
to the hammer, it, ia necessary that the instiniment should be ca 

. the most approved description to cope with the material under 
operation in the best and quickest manner, and with tlie Bjeateat 

j possible comfort to the workman employed at the work desig- 
nated. Hammers that are described as suspended are employed; 

I they are carried upon wrouglit-iron girders, of 20 feet span, 
whieb gives the hammer-raau such room for his operatien, and 
BDch IVeedom from any obstacle to his work, as have seldom, if 
ever, been aoooi'ded before, and so much room to the rear is re- 
•erved that shafts 60 feet or 60 feet long could readily be made 
without any inconvenience. — Abstract of a paper rend by LietU.- 
Cotottd Clay, of Hit Birkenhead Forge, before the British Assoeiaiion. 
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In an editorial on this subject the " Gaslight Journal" ramarks 
tk&t the deposits which form in the interior of iron water miuns 
canse serious annoyance and loss to many of our water compa- 
nies. To so grcatitdegree does this evil estend, that strenuous 
efforts are being made to substitute some other material for iron, 
which shall possess all its valuable qualities, and at the same 
time be free from liability to corrosion, and consequent obstmo- 
tion. The appearance of this internal deposit ia very singular 
and assumes various modlScations. Sometimes the corrosion ia 
ef a unilbrra tliickness, and appears to attack the surface of the 
' evenly, while at others the whole diameter of the pipe Is 
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jagged with tubei'cles of vaiioua sizes and shapes, DccurriDg at 
irreeulai- intervals. 

Tims Tar do satiafactoiy explanation has been givea of the 
causes of tliis peculiar deposit. That it is a species of oxidatioa 
is vei-j ekar, since the mass foi-med has all the extevnal chai'acter- 
istics of iroD-i'ust; but why it should assume such peculiar physi- 
il properties, and present a conAgnration so unlike the outwai'd 
inns of other oxidation, has not yet been satisfactorily ex- 

'Thc effect of this incrustation is obrioUEly very disasti'ous to 
economical distribution of water, as the diameter of the mains 
_ . o much diminished as to reduce tJieir capacity to that of much 
smaller calibre than they were originally constructed. In addi- 
tion to this, the strength of the pipe is much impaired by this 
process of oxidation, and it is I'endered mucli less able to bear 
sudden concussions and heavy pressure than previous to the 
formation of the deposit. This must be apparent to all intelli- 
gent abservera, for it is at the expense of the iron that the incrus- 
tation arises. These facta are but too well known to engineers, 
who are full^ cognizant of the difficulty under which they labor 
in endeavoring to remedy the evil. 

The same evil obtains in regard to gas-pipe, only in a less 
degree. The con'osion forms dust and scales, which drop off la 
time, and obstruct valves, traps, elbows, and connections. This 
is especially observable in inclined and vertical piping, such as 
lamp-posts, eto. 

It has been a queatjon with practical men, whether to sabsti- 
tate some other material for iron, or to adopt some means of 
internally coating iivDU mains, so as to preclude all possibility of 
the foi-maiion of accretiops. 

Methods have been tried to coat tlie interior of iron wateiv 
pipes with some substance which would protect the surface of 
the iron from contact with tlie water. Tins would seem to be the 
only remedy, but attempts in this direction have heretofore been 
attended with so much expense aa to remove one of the strongsst 
arguments in favor of the employment of iron, namely, the econ- 
omy of its application. Some few years ago, the Water Board 
in Brooklyn coated the interior of their iron main with a mixture 
of coal tar and linseed oil, applied at a high temperature, but wo 
have never heard whether that remedy lias been effectual in 
checking the formation of accretions. It was said to impose an 
additional cost of 2i dollars per ton on the mains. 

Recently, Prof. Heni-y Wurtz, of New York, has invented a 
peculiar cement for making gas or water pipes, and especially 
adapted to coat the interior of gas mains, to make them perfectly 
impervious even to hjdrogeu gas, and to prevent corrosion. 

Among the materials, other than iron, which have been com- 
mended and used to some extent for water pipes, are wood, 
iron-hound wood, and cement, and bituminized paper. 

Flain wooden pipes hare been immemorialty employed in some 
3 for distributing water, and are still used in many instances. 
made of wood and cement have also been adopted to a lim- 
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Kud extent. Tiiey are durable, easily made, and Iiave been made 
to witlistiinil a pressure of -100 pounds to the square inch. 

Tlia pi]ies constructed of sheet Ufn, lined and coated exter- 
nally wilh liydruuiia cement, are said (o be well adapted for dis- 
* tribuCin^ WBter where Terj[ cold weather dops rot previiil, frost 
being Inimical tu the integrity of the pipe. So nlso is bio;h prea- 
Bure said to be liable to injm-e the continuity of this kintf of pip- 
ing, espi^cinlly tit the ounieranB joints and connections. 

In Englancf, pipe made of bituminized paper has been employed 
in distiibnting l>oIlt water and giis, but we have not heard thnt 
it has become popular to any gi-eat extent. It also was attempted 
to be Introduced into tliis country, but without success, we be* 
lieva. 

Another description of pipe is constructed of wood, being bored 
from the solid lov, lined with cement, and coated exterDally with 
coal tar. This form of pipe is s^iid to be extremely durable, 
and, not being subjected to expansion and contraction by change 
of temperature, is entirely free from leakage. 

In England and Fi-ance, as well as in this country, the com- 
plaints on this score are wide and deep, and a wide field is open 
for enterprise in introducing an especial remedy, 

I THEIR MAM- 



We condense from a paper recently read, by Mr. Q. Lander, 
C.E., before the Liverpool Polytechnic Society, the followli^ 
remarks upon twist drills : — 

The last half century has witnessed many impoi"tant improve- 
ments in engineers' tools. Self-acting machines have been intro- 
duced and improved, in numbers too gi'eat t« mention in this 
paper. 

The leading idea which seems to have controlled iu nil these 
improvemeDts is what has been designated the " guide princi- 
ple." As examples, we may cite the slide-rest, the planlng-ma- 
ehino, etc., the objects to be attained being, first, si^iiter accuracy 
Jn the work performed, and, second, greater speed in performing 
it. 

After improved machines, which have enabled us to attain tha 
first object, we have to look to the forms of the tools used in these 
machines, to enable us to attain the second object, — speed. 

Tools for cutting metals are divided into two classes, namely, 
paring tools and scraping tools, these being distinguished by the 
edge they present to the metal being cut. 

The data on which our knowledge of paring tools is founded 
are altogether derived from pi'aetioe in the worssliop, — workmea 
themselves, he believed, having been, in a great many coses, th& 
leaders in improvement. The best cutting angle lias been found, 
for iron and steel, to be from 60° to 70°, and the angle of relief 
8°. 

Drills have been the last tools in common nse by working en.-" 
^neera to come under the whip of improvement, a large proper^ 
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of Uiose now in ase lieing of the worat conceii'alilc form to 

feet the object Ihey are desifjned for. 

Tlia Bpeakei' referred to the couinion form of drill, and, at Ihe 
time, exhibited a sliect of drawings on which a. number of 
ent fumis of drills were m:irked. Some of them depend for 
ig nction on, to use a homely phrase, "strength and stu- 

iss," no attempt whatever being mn^e lo form n m-oper 

tUing angle. Others are more adviinced in form, anil h;ivu a 
iper Gutlin^ angle provided; sometiiiiea a stnnl! poitinn of the 
~ n end, lie said, \» turacd, and forms, in this cotidilion, a 

ry excellent working tool indeed. A twist drill was next 

wen of, which was the real object of bringing this paper under 
notice of the society. 

These drills have been known for a considerable length of 
tlise, bnt have not been much used in this country until recent 
years, Americans having been ahead in tlieir use, and in manu- 
£icturing them as well. Strange as it may appear, it is still true, 
that all the drills of this class were, until witliin a recent period, 
Impoi-ted from tlie United St.ites. 

Due consideration being given to the principles already es- 
plained, the advantages arising fi'oni the use of twist drills will 
be apparent at a glance : first, they seiTe as a common drill, to 
borealiole; second, theyserveasaguide, while boring, to keep the 
hole true ; and, third, they are so formed us to provide the proper 
cutting angle throughout their whole working length ; fourth, they 
are tempered throughout their entire working; length ; fifth, they 
are ground up true to standard sizes, thus obviating any neces- 
sity fur dressing. Tills last advantage will doubtless be highly 
appreciated by aU who have had priLctical expurienca of the con- 
tinual trouble and loss incidental to the wearing out of size of 
common drills. 

The speaker then said, until the recent improvements which I 
am about to lay before you were perfected, twist diills were 
formed entirely by the ckimsy method of cutting them out of a 
solid round bar, by means of milling tools, then turning, tempei-- 
iBg, and sti'aiglitening ; it is but justice, however, to the parties 
yiho have been hitheiio engaged lu the manufacture, to say that 
tfieir arrangements and machines for that purpose were admira- 
ble of their kind. 

The method now pursued successfully in tills country differs 
entii'ety from that just mentioned. Firet, the bar of steel which 
ffl destined to form the drill is rolled into a special shape ; it is 
tlien cut into lengths and again i-ollod in cam rolls, which form a 
straight groove, after which the shank is formed by cresses. 
Kext the lilank, i)^ it is now called, is passed to the twisting- 
ttaebine, which consists essentially of a hollow spindle having a 
pefforiited nut in the end to receive the blank. This spindle, 
wben the machine is started, has a motion of rotation un its own 
axis, and also a motion of translation in tlie direction of its axis, 
being thns adapted to twist the blank, then held firmly at the 
— 'er end by vise clamps. Other clamps, worked by suitable 
iring, close on the blauk as the central spindles clear thomi 
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these seiTB to hold the twist gii-en fo the blnnk. After a blank ii 
twiati'd th<i clamps cipen, tliu blnnk is withdrawn, and the twisb 
ing-rplndle returns to its starting-point. 

After IwiHting, the drills arc ociitred and rough ground, theo 
hardened by hcuting in a leiul bath and cooling in cold water, 
next tempei-ed in an oil bath, and finally finished by grinding tO 
ft stsndai-d gauge. 

The miiia filatures in this method, to which it was desired to 
direct altt-ntiiin, are Ilie forging and Iwisling, in contrast to 
fnnn the solid Ijnr. Onn of the piincipal difScnllies, 
^ g out the new system ju^t described, was getting tha 
blanks forged, accuracy being esHcntiat ; this diffiuuhy overoome^ 
the benefits became manifest. Recent experimenia have shown 
t, in shaping metals, nothing ia of greater imponanoe than obr 
tending to tlie " fiow of tlie mL-tal." E\'ery particular shape late 
which a bar uf iron or steel is forged having an arrangement of 
the particles which compose it peculiar to itself, any departora 
from this natural arrnngement is prejudicial. By forging ani] 
twisting thc^e drills, this law is paid the fullest attention to, ead) 
drill being finished, ao far as sliape goes, before a single particle 
of metal is cut from it. 

By war of reward for attention to this natural law, the number 
of driUs lost from wafer- cracks, in hardening, is inappreciable aa 
affecting the cost of production. — Scientifie American. 



The subject of healing and ventilation is one of ever recurring 
interest, and of universal importance. We, therefore, copy 
from "Engineering " tlie following description of the apparatnoi 
employed in the immense Royal Albert Hall, in London, one of 
&e largest public buildings in tic world : — 

When it is consldei-ed tliat the Albi^rt Flail of Arts and Science^ 
now in course of erection at South Ki'n^iingtttn, is to acoommodats 
about 8,0110 persons seatpd, the magnitude of thi 
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tinct coils of hot-watev iiipes, placed in 3 air-chambers. One of 

these chaniljers is carried under the main coiridor, a second roDB 

beneath llie seats of the amphitheatre stalls, whilst a third passes 

Qnder the arana. These 8 chambers are connected with 2 fans. 
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the cnmbined supply of nir fvom which will be ahout 3.000,000 
cubic feet pci' hour. One of LhesB fans blowa to tlie rigbt and the 
otber to the left, the fteah air drawn from the outer iitmosphore 
beJDg tbus distribated tbrougli the chambers. This air, warmed 
by tbe hot-water coils, is conveyed to the body of the hall from 
the cbiimber under the main coiTidor by means of channels built 
in the walls. These channels are also in communication with the 
corridors, boxes, and all the adjoining prlTate rooms. From the 
chamber beneath the amphitheatre stalls the warm air finds its 
way into ttio hall through perforations in the risers of the seats. 
From the arena chamber the air enters the building through the 
interstices between tbe floor-boards. By these arrangements the 
entire power of the apparatus may be concentrated on the hull, 
thus thoroughly warming every poi'tion of it; at the same time 
means are provided for warming the enclosed rooms independ- 
ently when necessary. The amount of heating-surface in the iron 
pipes required to carry out this arrangement is about 28,000 
square feet. The temperature the apparatus is calculated to 
maintain in tbe hall is about 68° Fob, as a mean duriug the winter 
months. 

The fresh air is supplied to the fans tlirongh 2 air-shafts, 6 feet 
by 6 feet, which are situated at the south-eastern end of the 
building, near the Horticultural Gardens. In each of these shafts 
is placed a self-acting valve, fitted with an index dial which 
registers the amount of air passing into the building. Airan^ 
ments are also provided in these shafts for cooling the air in its 
passage to the hall in summer by means of sprays of water. 
The fans are 6 feet 9 inches in diameter, and are to be worked by 
2 direct-acting engines of 3 horse-power each. The heating 
apparatus fixed in the air-chnmbers consists of 16 distinct coils of 
4-incb bet-water pipes, heated by condensing boilers so an'anged 
that each condenser has its direct coil of pipes to work. BythiB 
means either a part or the whole of the coils may be utiliEed, 
according to the temperature of the external air. These condens- 
ers are supplied with steam from 3 boilers belonging to the pump- 
ing engines of the Horticultural Gardens. In case of need a sup- 
plemenKiry boiler will be provided, which will give a total force 
of about 75 horse-power. 

Tbe modus opa-andi will be as follows : The temperature of 
the hall will be raised to the I'equisite degree by the lime the 
audience arrives ; as soon as this point is reached, and whilst the 
public are being admitted, tlie air-entrances to chambers Kos. 
2 and 3 will be partially closed by means of valves. This 
wUl allow of only one-sixth of the amount of air necessary for 
ventilation to pass through these sources. The remaining five- 
^xths will be distributed oy means of i separate channels to the 
air-chamber No. 1, under the corridor. From this chamber the 
^r will bo distributed equally all through the entire building by 
means of the .lir-channels formed in the walls, to which we havB 
already alluded. It will thus issue upon every floor into the bodjr 
of the hall, facing admitted as far as possible from the audi- 
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The veutilatioD is pi'ovided for by an opening, having an area 
of 120 square feet, for tlie escape of ihe viliiited air. whioh is 
formed in tliQ centre of the ceijing at the highest possible leTel. 
This openiDg is snrniounteil by a shaft rising some I'eet aLjovo the 
roof, and wliich iS fitted witli regulatiuft loiivres. The heat gen- 
cratud by the system of lighting the hall will increase the suction 
of this shaft at night. Uui-ing ditv perfoiinances, huwercr, con- 
tinuuus ciivulation will be insured by a dug of gas-jets from burn- 
ers with whioh the shaft is provided. 

From a recent visit to the Albert Hall, we are enabled to re- 
pott the sftlisfactory progress of the building generally, under 
the able superintendence of Colonel Scott, B.E. With regaivl to 
Ml-. Phimon's an'angeaienta, we found that the pipes for heatmg 
were all fixed in tlie outer circle main heating-chamber, and the 
connections were being made witli the steam-pipe to the condens- 
ers. About one-third of the inner circle-chamber is nompleted, 
and the remainder of the work is progressing. On Wednesday 
week the wedges between the crown of the i-oof of the hall ana 
the scaffolding which had previously supported it were stnick. 
The results of this operation were nio;lily satisfactory, the total 
deflection being only five-six teen ttis ol an inch. The roof, be it 
remembered, is of wrought iron, and covers an elliptical area of 
S20 feet by ISS feet, with a rise of 33 feet. — Scientifia Ameri- 



HEAT BT MEANS OF ILLUMINATING GAS. 

" Gas, as a combustible," said M. Cazin, at a recent scientifio 
conference, "offers the best solution of the problem of distribution 
of motive power in largo towns where the illumination by gSbs ia 
already established. The pipes which furrow our cities convey 
& provision for light, ibr heat, and for motive force. We de- 
manded primarily of the gas the first of these agents; we have 
demanded also tlio secontT; it is now time to demand of it all tliat 
it is capable of affording. Why shonld not the same app&ratm 
afford to the workman in bis shop light, beat, and power P Wlien 
gas becomes cheaper this i-emarkable amelioration of the tot of 
the artisan will be realizable." We will add that the obstacles to 
'the employment of gas as a source of motive power arise not 
only from its high cost, but also from its disagreeable odor, and 
tiie absence of proper means for good combustion. The odor 
wliich is produced chiefly at the commencement of the operatioa 
is produced by condensation of some of the products of the oom- 
bustion upon a cold surface. It may be prevented in. a great 
measure by previously heating tiie generator with another con}- 
bnstible. With regard to an efficacious burner, we do not knov 
of any ; Bunsen bumers, which are generally prefeiTed, affonl 
hai-dl^ one-!ia!f the calorific power cont-nincd in tiie gas. The 
Parisian Company have directed a series of trials upon the calo-. 
rific capacity of illuminating gas, which ^ve sensibly the same 
resnlts. Copper tubular boilers were employed of a capacity of 
JO to 30 Uti-ea. The heat was obtained tram 2 Bunsen bnrnera 



■ECnADIOa AtCD CSETCL ABTa. 



fl;iraes from 20 to 25 eentiiBBtres high. The bottom of Ihe 
r was placed so as to rof'fiive the flume at lh« height of 14 to 

6 centimetres aljove the base. 

■ The follow log table exhibits the results of the experiment: — 
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he boiler weighed 6,5 Itilogs. ; it contained 29.5 kilogs. of 
er. The number of ealorifie iinita produced waa therefore 6.6 
• + 29.6 X 90f =2,713.5. This corresponda to 3,700 unite 
le cubic metre of the gas. — Van NosL Mag. 
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This macbiae works very simply, and, after the manner of ceiw 
bdn canals in the nnimnl economy, imitating the Termicular or 
penstallic morements of the intestines In their spontaneous mo- 
tions which aid digestion. RevolTing arms, turned by a crank, 
carry fViction rollers, which, in rolling upon au clastic tube, presa 
before them the liquid or gas that it contains, while the tube, 
regaining its form after tlie compression, exerts an aspiration 
proportioned to the elasticity of its sides. The plan is admirably 
adapted to all the requirements of stowing or transporting wines. 
For the use it offers the following advantages : — 

1. The wine traverses tike pump without shock (batter), — an 

important consideration, and belonging especially to this machine. 

While in ordinary pumps the wine sustains considerable beating 

— 'jolting, in this new apparatus it passes over as in a siphon, 

flows, without encountering any oustacle, in an open canal. 

Tiie wine undergoes no alteration by its passage through the 

10 ; long experience having proved that the rubber of which 
tube ia made cannot injure the most delicate wine. 

S. There is no contact of the liquid with any oxidizable metal- 
Uo surface, nor with greasy crated surfaces, such as, unfortu- 
BUeljj occur in all other present systems. 

4. This pump yields a greater useful effect, in proportion to the 

• CalorlBa eapioity o[ (be oopper. \ Ileal (fe^amai ItiTaftio B»- 



I 



I 



N 



■6 ANMIJAL or 8CIEKTIFI0 DISCOT^T. 

force npplicd, than any other pump, whether reciprocating or 

C. Whflu it is desirable to empty the condacting tube, as when a 
cask has been filled, it is only necessary to reverse the motion of 
the purap. and the excess of nine is returned to tho reservoir. 
This mauceavi-e, so simple and bo advantageous, is impossible 
with any other system, 

6. The tube is easily and promptly filled. 

7. It serves to agitate the wine at the moment of sizing, by 
forcing tlii'ough the siphon a powerful current of air. 

8. Finally, this new wine-])Eimp requires no care to keep it in 
order; it can be cleared with facility, or repaired, if ueccasary, 
without having recow'SQ to a special workman ; the replacing of 
the rubber tube, after very long use, being all that is necessary. 

This pump was inveDt«d by MM. Mackintosh & Guibi^), the 
celebrated rubber manufacturers. It has been extensively used 
by wine and beer manufacturers, who testify to its advantages. 
By using porcelain rings for ends and joinings, it may be naed ia 
pamping vinegar. If prepared rubber be substituted for the 
natural product, the pump will be very serviceable in raising pe- 
troleum and similar oils. — Van Nost. Eng. Mag, 

A COHCREtE FROH OAS-LIUE. 

It is well known that gas companies turn out of theip works k 
quantity of lime which h^ absorbed certain imparities* {-.ora the 
crude gas, Ilitbcrto, tba only use found for this offoiS'Tti smell- 
ing gas-lime has been the very limited one of spreadin;^ it on the 
land and at the roots of trees for killing insects hurtpjl m vegeta- 
tion. Of course tliis is out of the question in the case jf the lai'gs 
city gas-works, whose plant is too far removed fi-om fields and 
orchards, and, althongh it ia acknowledged that gaa can bo better 
purified by lime than by any other material, tlie trouble of re- 
moval of the waste product has forced the adoption of other meth- 
ods wbicb do not involve so much espense in carriage. 

According to tho London " Builder," Mr. Thomas Prideaux, o£ 
Sheffield, has been exhibiting blocks of concrete, mculdinvg, arti- 
ficial atone-slaba for hearthstones, and other objects, all isade 
from this refuse gas-lime ; and as it is now the subject of a ^bsnt, 
and promises to furnish a useful material for building pur^ooea, a 
short account of tbo results obtained up to this- time 'jiiy be use- 
ful. The gas-lime is ground under edge-stones, and presents at 
first a nniSrju green color. In this state it forms the raw mate- 
rial for making plaster or cement of varioas qualitios ahA capabil- 
ities. According to the puriJose required, it is usod in this State, 
or it is calcined and regrouud and mixed with eiiico'js matters. 
A wall may be covered with a smooth coat, which Uavdon?. free 
from eracka, for interiors ; basements may be covered irit!i a drj 
coat of cement, impervious, it is asserted, to Aasup, '.aA quits 
obnoxious, be it remarked, to cocki'onches. A hca^.thatone may 
be formed, and sets in a few days into a bard block of atone, as 
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ill as mantel-pieoes and jamlis, which, without any coloiing- 
E'taiatter, present a neiit and airme-lika uppeiiranco. 

It is remarkable thai ihe peculiar odor of the gas-lime is no 
longcv to be detected when the ceineiit haa set. The sulphur 
compounds &vb oxidized rapidly, and some of the adhesive quali- 
ties of the cement are no dou^t due to the formaiiou of calcium 
sulphate or plaster of Paris thraiighout the mass of the material 
in the process of hui'deniug^. A mlible-wall can be built up and 
plastered over to resist the action of water la the interynl of a 
tide, as Uio properly prepared cement will set even under water. 
The hitter property baa induoed Mr. Frideaux to propose its use 
for building sea-walls. 

A number of houses in Sheffield, whoi'o trial has been made of 

this material, have been visited and inspected siuue its first 

appHeation to walls, floors, aud hearthstones, now .ibout 13 

'^"loiiths ago, and time only appears to tell in favor of its dura- 

"ity. 



FREBERTATIOK OF OABT-OION WATER-PIPES. 



In 1858 the cast-iron pipes carrying the Cochituate Water ftom 
Boston to South Bo$toa were treated with a preparation from coal 
tar, known as Dr. Smith's process, and the result lias been so 
favorable that it has been permanently adopted by the Cochituate 
Water Board, and by the managers of other water works tlii'ough- 
out the countrr, whci-e the materials used for pipe is cast iron. 
The pipes laid in 1858 were taken up and examined after 10 
years' use, and were found nearly free frnm rust or ochrous accre- 
tions. This coal-pitch varnish is applied substantially accord- 
ing to Dr. Smith's process, which is described as follows in the 
specifications: — 

Every pipe and casting must be entirely free from dust, sand, 
or rust, when the varnish is applied. 

The varnish or pitch is to be made from coal tar, distilled until 
all the naphtha Is removed, the material deodorized, and the 
pitch reduced to about the consistency of wax or very thick mo- 
lasses ; pitch which becomes hard and brittle when cold will not 
answer for this use. 

Fitch of the proper quality having been obtained, it must be 
heated in a suitable vessel, to a temperature of 300° Fahi-enheit, 
and must be maintained at not less than that tcmperatura during 
the dipping. As the material will deteriorate after a number 
of pipes have been dipped, fresh pitch must be frequently added, 
ana at least 8 per cent, of heavy linseed oil must bo added di^y 
with the fresh pitch, and the vessel must be entirely emptied of 
the pitch and refilled with fresh material as often aa may be nee- 
essaiy to insure the perfection of the process. 

Each casting shall be kept immersed from 30 to 45 minutes, 
or until it attains the temperature of 300° Fahrenheit, and, if 
required by the engineer, shall be heated to such temperature aa 
he may designate befoi-o it is dipped. 

Mtor tho batb is t'omplelod, the castingB v^^V\^l6 xftmo'fei.ws.i. 
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placed in such a position to drip tliat the thickness of the varnish 
shall be uaiform. 

The contiag; on the pipes and castings mnst be t^nnoioiis when 
cold, anil not brittle, nor disposed to sciile off; and when it shall 
appear to the inspector tliat the coating' haa not been s^atisfactorily 
applied, the pipe ov casting shall be thorouglily scraped, oleanetl, 
and recunted. 

COATING FOB OUTSIDE WALLS. 

The following coating for rough brick walls la used by the 
U. 8. Government for painting liglit-iionaes, and it effectually 
prevents moisture from striking tfarongh : Take of fresli Rosendaie 
cements parts, and of clean, fine sand 1 part; mix with freah 
water thoroughly. This gives a gray or grjnite color, dark or 
Kght, according to the color of the cement If brick color is de- 
lved, add enongb Venetian red to the mixture to produce the 
color- If a very light color is desired, lime may be used with the 
Bement and sand- Care must be taken to have all the ingredients 
well mixed together. In applying tlie wash, the wall must be wet 
trith clean fresh wnter ; then follow immediately with the cement 
trash. This prevents the bricks from absorbing the water from 
^e wash too rapidly, and gives time for the cement to set. The 
wash must be well stirred during the application. The mixture 
« to be made aa thick as can be applied conveniently with a 
white wasb-bmah. It is admirably suited for brick-work, fencesi 
etc., but it cannot be used to advantage over paint or whitewash. 

FRESEKVATION OF STOJTES. 

Dr. Robert, in the F.iris " Les Mondua," maintains that the use 
of the black oxide of copper, and its salts, will effectually prevent 
change in stone. He shows that the decay of gi-anite, marble, 
limestones, sandstones, and all natural bnildino; stones, is the 
combined effect ot various causes, and that among these is a very 
minute lichen, the Lepra aniiqaUaiia, which is one of the worst 
enemies of stone, and its action is to such aa extent that, for in- 
stance, tho beautiful marble aculplurea of tlic well-known Faro 
de Versailles will, unless proper measures be Liken for staying 
the process of decay, be unsightly and ugly masses of djrt, and 
quite irretrievably lost, as works of art, within the next 50 yeara. 
The author, taking aa instances such buildings at Paris as the 
Bourbon Palace, the Palais du Corps Legislatil, the Mazarin Pal- 
ace {pinstitut), the Mint, and others, points out that dust, spiders' 
webs, and the action of rain, combined with the minute lioben 
above alluded to, hasten the decay of stone, especially of those 

Salts where any sculpture or ornamental cai-vin" promotes the 
eposition of dirt and dust. Various phtces and instances are 
cdted of the application of oxide of copper and its salts, which 
places are open to inspection, and the length of time which has 
elapsed since such application seems to warrant tho conclusion 
, &at these compoands act as prcservalwea of atone. In reference 
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to granite, tho auhhor states tlint Ibia stone is alao, nccorjing to 
the experience of Egyptian engiiiQera, fiU" more rpaiiily affooted 
by a moist climate tban ono would be led to believe, The obe- 
lisk of Ltixor, brouglit from Upper Egypt to Paris, baa become 
blanched and fnll of small cracks, daving the 40 yeavB it has stood 
on the Place do la Concorde ; although 40 centuries had not per- 
ceptibly affected it aa long as it was in Egypt. Granite in a 
iDoist climate becomes the seat of a minute ciyptogamio plant, 
which gi'eatly aids its destruction ; and it is, moreover, a well- 
known fact, that the disintegration of this stone, which is com- 
posed of 3 sepai'ate minerals (qimrtz, mica, and feldspar), de- 
pends vei-y greatly upon the thorough and intimate mixiure, as 
well na the ohamical compo?iitioii, of these 3 ingredients, each of 
which, iti a separate state, more easily withstands the influence 
of the weather. 



W! Tlie presevvation of lirown sandstone, which has become bo 
popular as a buUdiug material, has also been the subject of exper- 
iment; and concrete building, as well as the manufacture of arti- 
ficial stone, has been slowly hut surely advancing. 

Our readers will recollect some editorial remarks upon the sub- 
ject of '■ Improved Bmiding Materials," pnhlished not long s; 
la tbis^uumal. The subject will bear further attention in """■ 
tion with recent improvements. 

There seems to be a general efi'ort now making to pi-odaoe 
cheaper and if possible belter building materials than have hither- 
to been employed. Our exchanges from abroad, more especially 
those devoted to architectural topics, ^ve nsTerj enooura^ngac- 
eounts of the progress of concrete building. This stylo of build- 
ing seems growing in favor, and iafurnialuuga veiy goodclasaof 
dwellings at a very cheap i-ato. 

We fled also an account of a ne 
the Victoria stone, which seems ti 
to promise well. 

It is the invention of a, clergyman. Rev. H. Highton. The pro- 
cess by which it is made consists in mixing broken ^anite with 
hydraulic cement, and steeping the whole, when set, in a solution 
of silica. The granite used is the refuse of the quarries, and is 
broken up at the works. It ia then mixed with Portland cement, 
iQ pi'opoi'tions of 4 of granite to 1 of cemeut, aufllcient water being 
added tu give it a pasty consistency. In this state it is placed in. 
moulds, when it consolidates in about 4 days. When taken from 
the moulds it is placed for 2 days in a solution of silicate of goda> 
which completes the process. 

The silicate solution is prepared in a peculiar manner, and upon 
it the success of the operation depends. The silicate of soda has 
ihe property of hardening any kind of concrete in which lime is a 
component. This substance has been hitherto too costly for gen 
' artificial sWae manufacture, and it becomoa <; '" '""' 






I 



Aimva. or sottsrtno disoothbt. 

(be abaoi-ptton of its silica, so that it attacks the hands of the work- 

Mr. Highton produces his Bolution in the folio win"; manner. He 

QMS a BolC kind of stone, containing 25 per cent, of silica, found at 
E^i'nham, in Surrey, England. TKis stone readilj dissolves in a 
cold caustic soda snlnlion. 

The solution of soda is placed in the tanks nsed for Ht«eping the 
stone, and tlie Farnhum stone is ground and added to tue l>atli, 
Tbe lime in the artilicia] blocks remoyes the silica from tlic sola- 
tion, which in its turn takes up moi-e silica from the Faruham stone, 
and so raainlains its supply of silica, thus removing tbe objections 
above named. Tbe process is eitremely ingenious, and we are 
informed that flagging, sinks, mantels, coping, cap-stones. Kills, 
etc., arc produced bj it. Finely cut mouldings ai'c not success- 
fully produced, and it seems better adapted to a heavier class of 

lu America also considei-able impravement is observable in this 
field. A Brooklyn paper states thatporcelain enamelled bricks are 
now produced by a firm in that city, of great beauty, both for out- 
tide and inside work, and at u cost not exceeding that of Phila- 
delphia pressed bricks. — Seienlific American. 

ARTIFICIAL STONE. THE SOHEL PKOCESS. 
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There is no field of invention which to-day is more replete wHii 
general scientific and practical interest than that perb^ning to 
the manufacture of artificial stone. While, in the working of 
iron, men have sought out means whereby it can be rapidly and 
cheaply converted into the foi'ms required, the world has, to tbe 
present day, been content with workmg stone after the same gen- 
eral method used in the construction of the pyramids. The ntd^ 
est of all materials is thus changed by immense labor into costly 
forms ; and the attempts to obviate the neceaaily for this labor 
and expense have been confined to a very recent period. 

The idea that stone could be cheaply produced by artifidal 
Means, and moulded to any form required, has graduitUy forced 
itself upon the minds of modern inventors, and has boi'ne fnitt 
in a hirge number of processes more or less practical and adapted 
to secure the end in view. 

Very many of these processes have, however, failed to secure 
snob results as to warrant their general adoption. Some require 
the steeping of the stones in some solution after they are moulded 
to remove ot' transform some contained mateiial, or to add some- 
thing which could not be advantageously added in earlier stages 
of the process. Among these is the celebrated Ransome proceaa, 
which has not given uniformly satisfactory results. 

Other sorts of artificial stones are sand concretes, made with 
cements of various degrees of bydraulicity, aud many of them 
of such inferior quality as to render them utterly unreliable for 
use as building material. 

The process invented by M. Sorel, a celebrated French chemist, 
producea results which we have nevct seen equalled by any other. 



It has for iia basis the nse of oxychloride of inognesiHm, a new 
cement distiovei'eii liy M. Sorel, who w.is also the discoTever of 
osychloride of zinc. The process has heen patented in this 
country, and the patent is owned by the Union Stone Co., of Bos- 
ton, Mass., who apply it to the manufacture of nil kinds of stona 
moulded' in ornamental forms for building pui'poscs. Tliey nistt 
npplj£ it to the manufacture of emery- wheels, needle-sharpeners, 
oil and water stones, Eoapstone register rin^s, and faees fur sad- 
iron?, etc. In short, they work any kind ot stone by tliia process 
fii'st disintegrating it by auilsble mills and moulding it again intc 
any form wished, and by tlie use of the cement namud constilidat 
ing the moss to even greater strength than it originally pos- 
sesseil, without alteration of color or apparent texture. 

We have now before us specimens of mav|)1e, sandstone, blue- 
stone, etc., which look exactly like the original stone, yet which 
are even more dense and bard than tlie atone franj which they are 
made. The marble, which is a beautiful specimen, having a line 
crystalline fracture, was made of common marhle-jard refuse. 
In fact, there is no sort of mineral solid material which the mag- 
nesium cement does not seem capable of uniting, and holding 
with great tenacity. The process of making stones by this method 
ia as follows: Natnral magnesite — carbonate of magnesia — is 
first calcined, which reduces it to the oxide of magnesium. In 
this state it is mixed dry in the proper proportion, by weight, with 
the powdered marble, quartz, sand, or whateyer material ibrma 
the basis of the stone. It is then wetted with bittern water, 
whirli converts the oxide of magnesium into the oxychloride. 
The now semi-plastic mixture is nimmed into moulds, where it 
bpeedily hardens sufficiently to bo taken out and laid on skids. 
In 2 hours' time tlie stone is so hard that tlie lieaviest rain will 
not wash the corners off, and in from a week to two weeks tiia 
stones may be marketed and used. 

Tliese stones are, according to good authority, capable of with- 
standing even more severe weather testa than natural stones. 
Tests made iu Boston as to their strength are certified to have 
given better I'esults than naturtil stone; and certainly tlie speci- 
mens we liave, indicate Uiat they are in no way inferior to the 
natural stunea they severally represent. 

The Jiydraulicity of magnesium salts lias attracted the att«ntian 
of several of the most eminent chemists in the world. 

In a note recently read before the Academy of Sciences, in 
Fnri.-, by M. Deville, he called attention to the action of water 
upixi tii:i;,niesia, A portion of a specimen of magnesia, prepared 
hy i-iltiiiing the chloriiie sent him sevei-al years previously by 
M. D. liny, was kept constantly exposed to water under the taps 
of hJK lahiir.ttory. After a time it assumed a remarkable con- 
sistence, it could scratch marhlc, and, though sulijeeted to atmos- 
pheric action for 6 years,, it underwent no peivepiible ehange, 

Thij substinoe proved to be a crystallized hydrate. Subse- 
qneutly, with magnesia prepared from the hydnite, he obtained 
similar results, and casts of medals after having been \)la(''iti v&. 
water assumed the appeamnue o£ martilc. 
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Miigneaiii, obtained by oulciiiation of tlio chloride prepared by 
treatment of sea-water, though Its h3-draulicity is partially de- 
Btroyed by calcining at a white heat, exhibits reiuarbabte hy- 
draulic qiialitiea when brought bt a red heat. Equal parts of 
chalk or marble and niagnesia Ibrmed into a plastic mass, be> 
come hydrated and extremely hard when acted upon by water. 
A paste made from dolomite, calcined below a, red heat and pow- . 
dered, forms, under water, a stone of extraordiaar}' hardnesa. 

The experiments of M. Deville ahow that to the hydraulidty ttf 
magnesia is due llie union of the particles of chalk or marble in 
forming a. compact, homogeneous stone, and numerous obviooa • 
applicalions of this property of magnesia in the aits will raadily 
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ftttributes Uie setting of hydraulic lime, Srst, to the hydration of 
the nluminate of lime, and, second, to the reaction of the hydrate 
of lime upon the silicate oflime, and the silicates of alnmina and 

It is evident from these observations that the oxychloride 
magnesium is a cement of great power am) durability, and tliot 
as an hydraulic cement it iitnks among tiie best known to modem 
Bcience, Its application to artificial stone manufacture, we think, 
solves the problem of how to make such stones of proper density, 
durability, etrengtli, and capability of taking a high polish. If 
ve may credit the statements in regard to cost of manufacture, - 
there seems no reason why stones of this kind should not be ablo , 
to mora than compete with cut stones of any variety and for aay 
purpose, — Scienltfic American. 

THa DARIEN CANAL StTRVKY. 

The United States government expedition sent to survey the 
Darien Isthmus has returned. Owing to unavoidable causes the 
expedition did not reach the Isllinms till about April 1, They 
immediately landed at Caledonia Bay and made a careful explo- 
ration of the route proposed by Dr. CoUen. They found the ■ 
lowestmountoinpass tobeoverGOOfectabovethesealevet. About < 
the first of May tlie party proceeded to explore the San Bhis route ' 
from' Mandinga Bay, on the Atlantic, to Chepo, at the southern.' 
end of Panama Bay, on the Pacific. This route. Com. Selfridge 
thinks, is available. The rainy season commenced before he . 
landed at San Bios, and all the country was flooded with water, < 
yet fi-om his reconnoiesance he thinks that a careful survey wUt.. 
develop a route whereby a canal can be made with only 27 miles. i 
of cutting. Wc are pleased to see that he is already ordered to 
reorganize his expedition for a renewal of the survey neict winter. 
. The route favored bj' Com. Sel fridge is the narrowest point of tie ■ 
wliole Isthmus. It is said that the tidal, waters of the two oceans 
there come regularly within 7 miles of each other, and it is there - 
that the tradition exists that the ludiansand buccaneers drew their 
oanoes across. It was there, too, that Yasco Nuiiez di lialboa 
Jauded, and journeying toward the Pacific first saw the waters 
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that ocean from tho heights south-east of Panama. The hai'bora 
on both sicfos are good. This route was brought before the pub- 
lic by Mr. Oliph^nt ia a lecture before Ihe British Geographical 
Society. It was reconnoitred for F, M. Kelly, Eaij., of New 
Toi'tr, in ISGi, and, while having many favorable points, was re- 
ported against on aocoant of a proposed tuimel, the engineers 
at the same time stating that they believed a better route could 
be found. 

One of the great objections urged to this part of the lathniiia 
has been supposed uaheal thin ess. Coai. Selfridge reports tliat bis 
men had gond health, and only one died. This from a crew num- 
bering fully 600 men does not indicate a Tory uniieulthj climate. 

As Com. Sell'ridge is to proceed again to the Isthmus next win- 
ter, and we suppose not ooly make a thorough RurvSy of the San 
Bias, but also of the Panama route, some dennite inforinatiou may 
at last be expected as to an American interoceanic canal. Then, 
too, we uotiee that Conwress is about to appropriate 35,000 dollars 
for tbe sm-vey of the Tehuantcpec line. 



^|fc^^e report of M. de Lesseps, presented to the shareholdera at 

^^tuis, states that 1,600,000 dollars will be required this yeartocom- 

^ Jiletc or improve tbe works. The total number of vessels passed 

ttirong!i tbe canal, from the day of its opening to the Ifith of March, 

was 209. 

In the report of Captain Richards, K.N., and Lieut. Col. Clark, 
C.B., sent by the English government to examine the canal, with 
reference to the future utility of the same to tbe English marine, 
we observe that bv 52 accurate sections, taken at different points, 
the canal is found to be essentially completed according to the 
original, or rather modified, designs of the company, ana " is, at 
the present moment, undeniably a navigable canal for vessels of 
considerable draft and tonnage." 

It appears that the company intend, without delay, to reduce 
tbe sharpness of certain curves, and widen the bed at these points 
to ISO feet on the floor; also to make the channel at Port Said 
30 feet deep. This will require tbe removal of about 451,000 
cubic yanis of earth. 

It is also intended to mark the banks of the canal by conspio- 
□0119 beacons at each mile, and to provide posts or bollards for 
securing ships or heaving them off at every tenth of a mile, and 
to mark the limits of 16 feet water on each side by buoys placed 
about 400 yards apart. 

According to tbe same report, no difficulty is to be apprehended 
in regard to the harbor of Port Said, either with reference to 
keeping the channel open or in its approach by vessels. 

So, also, as to the silting up of the caual by drifting sand, the 
permanence of the fresh-water canal, now 10 years old, is con- 

Insive evidence upon this point. 
Xhe authors of this report further conclude that the txaa ol ^i!ca& 
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The cxpeditiun for the anrrej of the Isthmua of Baiien to ascer- 
tain tlie praetieabiiitj of a route forlho interoeeanic canul, under 
the command of CommaDder T. O. Selfridge, U.S.N., sailed 
from New York in the latter part of JnDuarj, 1870. 

Duiing 6 months of the year, a heavy sea breaks all along the 
Atlantic border of the Isthmus, and, consequently, the neeessin 
of a good harbor nurrows very much the field of research, which 
a knowledge of the orology of the Isthmns also limits to a corre- 

rnding degree. There are but 3 harbors on the Atlantic coast ot 
Isthmus, adapted for the terminus of a canal, — the Gnlf of 
San Bias, Caledonia Bay, and the Gulf of Uroba or Darien. Tlie 
first 2 are maOTificcnt bays, easy of access, and entirely protected 
frum the north winds ancl heavy swell. The Cordilleras Llorani 
skirt the coast at distances varying from 3 tu 8 miles, without 
bleak, esccpt at the northern and southern extremities, while tl 
Cbiaian range, crossing the Isthntos, indicates that in the cenll 
portion will be found the greatest amount of n 

The survey was begun at Caledonia Bay in the latter part 
February. The whole face of the country is covered with a prime- 
val forest, impenetrable from the thick undergrowth but by alow 
and laborious cutting, through which the surveyor strug'gles with 
bis compass and level, seeing neither the sky above nor ^e country 
around. In these cii'cumstiinccs it was soon evident to the com- 
mander of the espedition, that the moat practical as well as Qxo 
most expeditions method would be to carry on the survey up the 
different water-courses. ' This would give at alt times the lowest 
level, the rivers would lead to passes in the mountains did such 
exist, and the best results would be obtained in the shortest space 
of time. As the work proceeded, should any route indicate a level 
adapted for tlie proposed line, a more exhaustive survey would be 
undertaken, 

Reconnoissances with the barometer were made np all the streaiai 
emptying into Caledonia Bay, including the Aglamate. Aglasen^ 
qua, and Washington Rivers. Wliile these were in progress, I 
recoil noissance in force was made over the mountains to the PaoU 
ic slope down the Sucubti, until the villages of tJic mountain I 
dians, the Sucubti tribe, were reached. Here a treaty was n: " " " ' 
the commander with them, similar to one with tlie coast I 
and the exertions made to show them that we had not come to a 
cnpy the country, but merely to look at it, coupled with rigid orde^ 
not to molest their property, enabled us at all times to remain oi 
the moat friendly terms. 

The result of these explorations failed to exhibit any signa oE I 
pass, and the line up the Aglasoniqua River, thence over the moua 
tains, givins; the lowest average level, was selected as the one ti 
be survej'ea. 
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A line of levels was successfully carried from the sen over the 
dividing ruDge, itt an altitude of 1200 feet, iind duwn to ilie Su- 
cubti. nt a point about 8 miles bolow its sources, wliare an alti- 
tude of dCO feet was obtaioed. A scries of careful observationa 
-were miide with both tlie aneroid and mercurial barometers, at 
the different bench-marks, whose height wiis already delerinined 
by the spirit-level. They resulted in showing that the aneroid 
barometer was totally unreliable, being often 100 feet in error, 
while the extreme deviation of the niereurial barometer was never 
more Ihan 30 feet, and the average not more than 12 feet from 
the oon-ect height. The height of the Sucubti, by spirit-level 560 
feet, was evidence sufficient that no pass below that altitude ex- 
isl«d in the divide. Thia river with its tributaries, the Kapsati 
and Asnati, drain a large area of country, of which its bed must 
necessarily represent the lowest level. Careful observations with 
the mercurial barometer were matte down the Sucubti to its junc- 
tion with tlie Chucunagua, at which was found an altitude of 159 
feet. 10 miles down the Chucunagua an altitude of 99 feet was 
obtained . 

In all observations with the barometer a standard was also 
noted at the sea-shore. 

All idea of a pass in the divide being exploded, there remained 
the sole test of a tunnel to decide upon the impracticability of 
this route. Allowing the largest error ever oblained in oor exper- 
iments in the barometrical heights of the 8ucubti, tiking 30 feet 
aa tbo depth of our canal, and conceding that at 200 feet tunnel- 
ling^ is more economical than open cutting, thera will be found a 
distance of 10 miles from an alljtude of 200 feet on the Atlantic 
slope to a corresponding one on the PHciHc, or, in other words, a 
lannel of this length would be necessary. The country in the 
vicinity of the Sassordi River presenting favorable indications from 
the sea, a similar exploration and survey was carried on from 
Sassordi harbor, some 10 miles uoiih of the previous surveys. 
This was continued up the Sassordi River acrass the divide to the 
Morti, Imt a like result was obtained, requiring a tunnel of 8 
miles in length to span the mountain ai'ca. 

The northern portion of the Isthmus, from the Gulf of San Blaa 
to the Pacific, forms tlie narrowest portion of the continent, but 
30 miles in width. The shortness of this line, the appearance of 
the interior from the sea, and the magnificent harbor, pointed it 
ont as the proper field for still further explorations. Work was 
accordingly begun about the lat of May, and though the rainy 
season had begun, the favorable indications of this line filled all 
with enthusiasm to push ahead in spite of the hardships and ob- 
stacles arising from on inclement season. The line of levela-waa 
carried up the Mandinga, the largest river emptying into the 
Atlantic between the Cbagres and ttie Atrato, and crossed the 
divide at an altitude of 1100 feet. 

It was continued in a S.S.E. direction down the Pacific slope, 
till, at a distance run by level of 23 miles from the sea, it met, at 
~^~ nunction of the Marmoni and San Jose Rivers, with Che> %aT\i£^ 
' Kelley'a in 1864, whose engineers ran a liae »l XftvaXs feooi 
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the Pacific up tha Mariuoni to this point. This survey in connec- 
tion with Mr. Kelley's gires a. line of spiiit-levels from ocean to 
ocean that, Ibllowiug the bed of streuma which flow trtinsvene^ 
aei-osa the isthmus, present tlie lowest possible profile, Tlia n 
showed a raountAui areii of 10 miles thnC would require t 
tunuelleii, an undertaking too costly to be profitable, if withla 
the limits oi engineering, while tha other portions of this ronta 
present the most favorable aspects. 

The sotithem portion of the Isthmus slill remains to be ex- 
plored. The government propose to continue these surveys Uis 
oomiiig season, which will be carried up the valley of the Tuyta, . 
across the divide to the Cacarica Lake, not far from the moutfai 
of the Atmto. This region was visited hyHellert, an experienced, 
German traveller, in 1845, who reported the divide not over 300. 
feet, but this is very unreliable, as he was so unfortunate as to 
lose his instiiiments before it wns I'enched. The expedition re- 
turned to New York in July, and thongh not aucceaaful in finding 
a pro|jev route, have reaped a full reward for their labors in the 
cleaving away of all ditulit from 3 separate routes, and their elim- 
ination in the future from the field of research, 

CBSTHAL SHAFT HOOSAC TUNiraL. 

At last, after years of toil, and at a cost of close upon half « 
million of dollars, the great central shaft of the Hoosac has 
reached the grade of the tunnel ; 1,030 feet below the natural sur- 
face. This shaft is elliptical, the transverse diameter being 97 fbet 
ftnd the conjugate 15 feet, passing the entire depth throogh a' 
oompact mica-slate formation intermixed at intervals with wltite; 
- ' ■ ■' - - " -' ■' - — ' with thi*' 
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I 15 months; eiving^, 

lonihly average of 29.8 feet. The largest month's work wf"^^ 



been accomplished si 



At intervals of about 18 feet are floors of heavy timbers, 
supported by " bitohea " cut in the iix'k, connected by ladders, id-, 
case of accident to the hoisting apparatus, and forming support^' 
for the wooden " guides," in which the cross-head ti-avets, under. 
which is suspended the boiler-plate iran bucket, of a capacity of', 
about 400 gallons. The work has been impeded slightly ' 
water, of which the shatt makes neai'ly 3 inches per hour, 
raise this water, an engine of 60 liorse-power is constantly ■woite- 
log, pumping all the wuter which collects na far down as S&O feet^. 
caught in tanks by sloping " drip roofs." Below this, the watiw' 
on tne bottom has been hoisted in the iron bucket, a bncketfid 
being sent up by the miners whenever the quantity became ineon- 
venient. Now, the shaft being at grade, a " sump " will be sank 
and a water-bucket with bottom valve used, thus avoiding ths 
tedious task of bailing into the bucket by liand. 

Workmen are now employed trimming the sides of the sha% 
and preparing tlie " guides " for a wooden cage to be substitntei 
for tlie bucket so soon as the " headings," east and west, at tbo 
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e scifflcieiitly advanced to use rock cars, when the rock 
Sll bu raised to tlie top direct from the lieiidin^ti, care and all. 
Tiie slmft being at gi'ade nocessittiteig, pi-obiUily, the most deli- 
oate and ruspoDsible profesaional act an engineer ma.3 ever ex- 
pect to meet, it being necesBarj to lay down a Jine leas than 27 
leet in length nt the bottom of a dripping dark shaft 1,030 feet 
deep, BO that both ends of the line being produced shall coindde 
with the terminal points of tJie tunnel, eaoh being distant oyer 
12,000 feet fi-ora the eenti-e of tlie shaft. To increase the initial 
difficnity, the top of the shaft is on the summit of a rugged moun- 
tain, A-iim 1.500 to 1,800 feet above the grade of the tunnel at its 
termini. It is no light responsibility to aasnmo charge of this op- 
eration. The State of Massachusetts has liad manufactured a 
colossal transit instrument, of the most elaborate and perfect eon- 
atraction, costing 3,000 dollars. The most accurately verified 
lines have been laid down over the mountain, extending long dis- 
tanoes beyond in both directions to the tops of neighboring moun- 
tains. By the accuracy of this instmment and its manipulation, 
the line of 27 feet (the transverse diameter of the shaf^ will be 
permanently defined, requiring wonderful exactness, and from its 
extremities the "plummet" alone can reattli the bottom of the 
shaft. These plnmmeta must of necessity be weighty and beauti- 
fully poised, and will require to be suspended in oil to produce 
perfect rest and protection from the faintest vibration of the air. 
The most delicate cords, consistent with strength, must be used 
to suspend them, and alter all is done that science can suggest 
(beinv purfect as to theory) any intelligent mind can nnderstand 
liow delicate and fi'augbt with danger is the practical part of the 
operation to the engineer, and wnat grave efi'ccts tlie slightest 
error would produce on so small a base as 37 f<!et. It is quite 

Cssible the motion of the earth may affect the plummets more or 
8 ; but this point has not yet been tboivughly investigated. 

^H lae HOOSAC tunnel. 

^PThe Hoosac Tunnel, it is reported, is now progressing at the 
^nite of 10 feet a day, — 4 feet fram the west end, and 6 feet from 
the east end. The central shaft is complete ; its depth to the floor 
of the tunnel is 1,030 feet. Work at the new headmgs is already 
begun. The tnnnet has been excavated 11,765 feet at both por- 
'-'- that is, 6,9i6 feet at east side, and 4,819 feet on the west 
— Fan NoBt. Eng. Mag. 
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Mr. Bessemer supplies the following description of his inven- 
tion for improving steam communication by the construction of 
a suspendea chamber. Ho says : " The experimental vessel is of 
only 163 tons' measarement, and, althon°;h much too small to at- 
t^n the best results, is, nevertheless, quite large enough to make 
the Channel passage, aod prove, beyoud (^ueatioii, Wia "ptaccftS-t^r- 
bili^, or otherwise, of the meciianical prmc\p\e \'ci.7oV'e,&- ^^A 
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the least of the advantages which the new system of ocean < .. . 
Bit offers is the shortness of the time and the giiihII amoaot of 
capital required to put it into operation at everj seaport in the 
kingdom. For iDstance, 2 steamers, fitted with meitns for the 
most luxurious accommodation of passengers, in vessels of graat 
size, and having suffiuieut engine power ta cross the Channel ia 
60 to 65 minutes, and full; adequate to carry the entire paa- 
eenger tnitBc, could be put on the station within 8 or months 
from the date of order, at a cost not exceeding £130,000. Xh« 
commercial advantages of such a system, as compared with those 
proposals which would require some £8,000,000 or £10,000,000 
Bterliug, and several yeai's to execute, will be reiidily appio- 
ciated tiy the public, the more bo as my system will be subjected 
to the lest of actual trial before a shilling need be enpended by 
the public upon it. The proposed new system does not contem- 
plate the employment of snips that sliall be motionless except ia 
the direction of their course ; for the waves would strilie on such 
B vessel OS on a rock, and dash themselves over her as they some- 
times leap the Eddystone. It does not attempt to arrive at the 
end desired simply by construction of ships or rafts of vast a' ~ 
for it is well known that the largest ships that have over b 
built roll frightfully in the Channel in bad weather ; nor is it by 
any new and untried external form of tlie vessel, involving new 
problems in navigation; on the contrary, my system in no way 
whatever interferes with the external form or with the sailing 
qualities and safety of the vessel, the whole difference being in 
tne internal arrangements of the ship, and is based on the well- 
known law that all bodies which revolve or roll, in so doing, 
move about a centre where there is no motion, and ail beams that 
Tibraite move also about a centre, from which point the distanos 
moved through by any part of the beam is as the distance from 
this central point. Now, therefore, if we make the centres, 
about which the vessel pitches and rolls, coinciilent with the axes 
on which the saloon ia suspended by suitable mechanism, and 
pi-ovided with a heavy counterbalance weight beneatli the centre 
of gravity, the tendency of tliis weight will be at all times to 
keep the saloon poised on the centre of the vessel'^ motion, and 
therefore free from pitching or rolling, its floor remaining always 
quiet and horizontal, while the vessel itself may be pitching and 
rolling about the centre of suspension. The most convenient 
form for such a saloon is circular, surmounted by a large dome, 
h'ehtcd at the top with glass. It is proposed to make this circular 
saloon of 50 feet in diameter, and 28 feet in height internally, 
having a gallery extending entirely around its interior at about 
9 feet from the floor. A continuona couch around this ga" ' 
would accommodate 60 persons, while about 70 others would 
Ik similar accommodation below, independently of the largo space 
afforded by the floor of the saloon. This large and lofty apart- 
ment, although much smaller, would present somewhat the gen- 
eral appearance of the new reading-room at the British Museum. 
It would be supplied with plenty of cool, fresh air from below, 
wlilcb would pass off through Vaa glaas lonvces in the dome. 
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The saloon would be cntirciy aepamtcd from the rest of tliu ves- 
sel by watcr-tiglit bulkheiula, thus cuttiug off all iiu[jleaaant 
smells from the engines and boilera. Tho suBpension U so ar- 
ranged chat the vibration of tbe engines and propeller cannot be 
transmitted to tbe saloon, which is also relieved from the con- 
stant thud of the waves striking against the sides of the vessel, 
because ihcro ia no contact tietween tlie ship's sides and the walls 
of the saloon. Suitable ante-rooms leading fi'om the saloon are 
also provided for invalids, etc. The general plan also embraeea 
tho construction of raised deck platforms, so arranged that tboso 
who prefer tiie open air may have beneath them a steady platform 
free from the rolling and pitching motion of Ihe vessel. From 
the cursory view here given of the mode -in which I piopose to 
secure at all times a perfectly steady platform on board sliip, the 
scientific reader will, doubtless, see many grave dllBculties. He 



your qtiiet, immovable saloon P IIow can you prevent a pendu- 
looa motion of the saloon from being set up by the variation in 
position of the centre, which will occar unless your vessel rolls 
and pitches at all times actually on a point coincident; with the 

e)int where you have establialied your centre of suspension P 
ow can yon prevent the saloon from being put in motion by 
people Moving in it from aide to side? My reply to these antici- 
pated inquiries is simply that each of them, and many others be- 
side, have been presented to my mind in full force during the 
elaboration of my plans, and each has been so fully met auiT pro- 
vided for as to offer not tlie slightest obstacle to that success 
wliich I believe my little ship, the ' Enterprise,' will fully estab- 
lish when put to sea, until which time I must beg the critic to 
suspend his judgment." — Van Noat. Eng. Mag. 



" We esti-act from the proceedings of tbe Institution of Naval 
Architects, London, the following short but comprehensive paper 
read by William Poole King at a recent meeting. Of course the 
facts stated apply equally to all similar fastenings employed iu 
stationary floating structures and docks : — 

" Tho small fastenings of ships are trenails, iron bolts, and cop- 
per metal bolts. Each have their advantages and defects. 

"The trenidl, generally an oak bar of IJ inch to ij inch in 
diameter, is a cheap fastening. It carries no galvanic influence 
from the outside copper on the bottom of a ship to create rust ia 
the iron work witlun, and ia vulgarly considered Ibe very stamina 
and constitution of a ship; stm it must strike ovorv one not 
blinded by routine that nothing can be more absord tnan to pre- 
pare oak timbers square, and cut out all the sap from tbero, at tho 
cost of abont a crown per foot cubic, and then drill &» fevjft'aavia 
timber fuJJ of holes from 1 j inch to 11 iucli 'w^ie, va Qi&es ^i^ 
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dHve in trenails, and thns take at least half the strength out of 
tbe timber. 

"About seaports, where old sliips are broken np, many old 
timbei's are met with ia the fields spotted with two large boles la 
about every foot of their lengtli ; decay will be observed In all 
these holes, caused by Ihe woody fibre being brulaed by trenail- 
driving, for bruised fibre gives nourishment to dry-rot [angaa. 
GSiena^ having been squeezed in driving become rotten and 
weak, cciise to hold the planks to the Limbers with firmness, get 
bent, and allow a ship to bend and yield throughout its whole 
&»me ; this is called hogging and sagging. 

" Ii-on bollH and spikes are the chi-apest strength that can be 
put into a ship. They ave the Imndiest fastenings thiLt a workman 
can use ; and a litlle rusting allows a very Bmall fastening la take 
R veiy sti'ong hold ; In fact, it is everytbiug that could be wished 
did it but last without deciiy. 

•' In a ship ii-on boitB are always damp and always rust; rust 
frets away woody fibre. Iron bolts, too, always contain a por- 
tion of sulphur, which gels converted into sulphuric acid, which 
decomposes both the salts always found in oak, and also salt water, 
never absent at sea. A ring of decomposed wood surrounds 
every bolt ; and as the salts and oxide of iron are not prejudicial 
to fungus growth, dry-rot fungus takes possession of the ring of 
decomposed wood. 

" Iron bolts ore inadmissible In the bottoms of ships sheathed 
with copper ; the salt water acting on so large an extent of cop- 
per sends such quantitiea of electricity through the iron bolt that 
the substance of the bolt is carried away, and a vacancy, which 
lets in I eating- water, is left in its place. 

" Copper bolts and cupreous metal bolts are more expensive 
and less strong than iron, but, unlike iron bolts, instead of fretting 
the wood in which they are inserted, actually preseive it, for the 
verdigris which is formed on the copper bolt poisons the dry-rot 
fmi^s. But the copper bolt has the serious disadvantage of 
having little hold on the wood through which il passes, and this 
little holdfast becomes less after the wood has shrunk with age, 
BO that the only value of the fastening power of copper metal 
bolts is left in the riveted ends of Iho bolt, and when this end 
breaks off, as it frequently does in 9 or 10 years, by getting crys- 
tallized, the fastening Is of no value at all. 

"Trenails ai'e too cheap and useful, as pings for keeping out 
leaking-water, to be given up in wooden-ship construction ; but 
the disadvantage of their unwieldy size, boring through and de- 
stroying everything, should be reduced as much as possible. 
Trenails should be always of the best materials, creosoted to pre- 
vent the introduction of dry-rot, kept smalt in sizo to prevent 
tiieir doing immoderate harm to the worthier parts of the ship, 
and driven short to obviate the destruction of timbers and 

floors. 

" It is agreed on all sides that iron bolts must never be used in 
the wake of copper sheathing. Indeed, to insure the durability 
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the structure of a ship ii-on bolls stioukl never be th'r 
cent ia situations wlieva thoy can be remover! and itp 
ring iron bolts ivitb zino (called galvutiizing] 
It the iron from rusting, aa the acid Ot tba oak sui 
dissolves off tlic zinc cover, and corrosion 

A large quantity of copper metal fastening is now required in 
first-class ships. It is expensive. Let us inquire how the great- 
eat strength, at the lowest cost, can be got from it. 

" The screw form, I believe, will be found the strongest and 
cheapest method for tbe use of copper metal. This form gives a, 
secure hold, and does not injure the wood if the pitch of the 
jcrew be kept high ; that is, ite threads of the screw be kept far 
iq>art<. I have been accustomed to use screws 7 inches long in- 
stead of trenails. 

■* The bolt is moulded in threads, 3 turns in an inch, cut in a 
three-quarters inch bolt of Prince's metal, weighing I3i oz., and 
costing Od. Tills screwed through a 3-iueh plank penetrates the 
fimbera 4 inches and requires no rivet, aa I have tried to start a 
deal end from a 4-inch thick piece of oak secured in this manner, 
'With a strain of 36 cwt. suspended, without having been able to 
produce the least separation of the deal from the oak. The 
necessity of a through fastening does not exist, as tliC timber can 
be secured to the ceiling by a similar screw to iieep it exactly in 
place ; thus a long length of metal bolt is saved, the timber but 
slightly wounded, and the strength of the frame immeasurably 
increased. 

" For larger fosteninga, such as those for seouring timbers and 
lors to iron riders, I have used a thread one-eighth inch in 
light, placed round outside a seven-eighths inch Prince's metal 
It, instead of cutting into the body of the bolt, in order to pro- 
~ "■' " lateral atrength and rigidity. The turns of the screw 
2 incites; a length of 14 inches weighs 3 pounds, and 
eoBis 3s. Cd. I found a strain of 49 cwt. was barely sufficient to 
through a 3-inch deck deal end, and of course a 
lono^r length screwed into oak would requira a heavier strain 



ibr its removal. 

"Pure copper cannot be cast into a scre\ 

Bad tlierefore I have used Prince's metal (i 

ooppcr, 3 oz. zinc, andj oz, tin.) This ' 

Btunusity of the cas ting-mould, in eo t':u< 

~'' m double cold, and I believe will 

len it Itas gi-own old." 



for any strength 



THE ' 



CAPTAIN. 



^The following are the particulars and dimensions of the " Cap- 
." whose recent loss has startled the American as well as l£e 

vitish public. H.B.M.S. "Captain;" designer, Capt. Cowper 
Spies, R.N. ; builders, Messrs. Laird Brothers, Birkenhead, G. 

.. 1870. 
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Hull 320 Teet long: 53 feet 8 inches beam, 24 feet H inohes 
depth. TuDDBge 4,272 B.M. Plating. 8, 7 and 6 inch on hull, 1 
and 14 inch on epiir-deck, 10 and 9 inch on turreta, with t«ak 
backing, forecastle and poop-decks II feet high, coDoected by 
hurricane-decli 24 feet wide, with iron declf-house between tar- 
rets ; 2 25-tun 600-pounder guns. Deck 6 feet above water. 
Ship rig, "tripod" masta; 33,000 square feet of canvas; fitted 
with 7 boats and 2 eteam launchca. Engines, 2 pairs trunk ea- 
^nes, 900 N.H.F., suiface condensers ; 2 screws, 16 feet diameter 
each. Speed on measured mile, full power H.230 liiiots; half- 
power 11,697. Complement of of&cera and men, about 600.— 
dbuniai Franklin Iiutitute. 

CONSTRUCTION OF THE " CAPTAIN," 

The particulars of the sinking of the " Captain" leave bardlj 
My doubt upon the faults of coostmction to which her loss moat 
be attributed. Althonghof 1,000 tons less burden than the " Mon- 
arch," she had the same heavy armament and thick plating m 
Qiat great ship, with enormous iron masta, 1ai-ge spars, and on 
nnprecedentedlycJttensiveai-ea of canvas. The " Monarch" has k 
freeboard otH feet; the " CapLiin," in accordance with the sy»- 
tem of her designer, was built only !l feet above the water. ThuB 
she was in the hrat place especially liable to heel beyond the cen- 
tre of gravity, in consequence of the great weight of the spars, 
sails, and turrets above deck, and in the second place particularly 
mt fi) ship heavy seas on account of the lowneas of hor freeboartl. 
Being struck by a* squall on the port ^de, she gave a sudden 
lurch, so that the tops of the turrets were under water, and the 
wind got eo powerfal a purchase against the under part of the 
broad nurticane-dect, which extends from bows lo stern above 
the turrets, that she was unable to right herself, and was actuallj 
oreraet by iho weight of her masts. Bbu was a more dangeroBB 
vessel than Che "Monarch," fli-st, in havin"; dispiriportioDatelj 
heavy spars and too much canvas ; secondly, in having too low a 
Bea-board; thirdly, in having a wide hurricane-deck where th« 
"Monarch" has only a bridge; Iburthiy, in carrying too moch 
weight above the water-line in proportioK to her draught. Uer 
loss seems to settle the principle that low freeboard and heaviljr 
armed turrets, however applicable to vessels of the monitor class 
without masts, cannot be safely comliined in sea-going vesselB 
designed to spread canvas. — N. Y. Tribune. 

WINDWARD GBEAT-CIBCLE BAIUNQ. 

Mr. J. T. Towson, secretary of the Liverpool Local Marine 
Board, read a paper at the meeting of the British Assotrintion, 
'■ On Windward Great-Circle Sidling," illustrated by the Traoaat- 
lantio yacht nice. Mr. Towson referred to the tables for facill- 
toting greatKtircle sailing constructed by him, and published bj 
the Admiiiilty 24 years since, in which he pointed out the valoa 
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windward gi-eat-eircle sailing. The othei- niodificalion of this 
ling liati been brbught into auccGssrul use ; but windward aail- 
ig, alttanugii it appeared mout simple, bad been genemlly mis- 
iderstood bj practical men. Sume bad obtained cbarls baving 
jat-eircle routes laid down. If they were driven fi-om this trat-S 
_ adverse winds, thoy returned as soon as the wind would pei"- 
IDit them, not perceiving that when they had quitted one great 
(dvcle there was another great circle, which was their nearest 
route. Others imaoined tiat this sailing consisted in going: a cer- 
tain number of miles to the northward. The rule was simple. 
"Find the gi-eaWslrele course, and put the ship on that tack 
yrhicb is the nearer to the great-circle course. In Januaiy last 
* was invited bj Mr. Ashbuiy to prepare sailing directions for 
_ i Cambria yacht, which he did. These directions were shown 
.>y a chart. It consisted of the great-circle course, corrected for 
Tarifttion, Xor every part of the Atlantic it was probable that a 
Tessel should pass. All the mariner hud to do was to ascertain 
his approximate position, and then he would find by inspection 
how to Iccep the B[iip''s head by compass. The distance from the 
place of destination was also given by another chart containing 
the position of both yachts at noon for each day. Mr, Towson 
Aowed that the "Cambria" saved the race by superior naviga- 
tion. This sailing gave the greatest a<1vantage when the distance 
oif longitude was greatest; and thus the " Cambria" attained all 
the advantage that this sailing could afford in tlio flrsE 5 days, 
which was about 110 miles ; atrerwards the superior power for an 
ocean race possessed by the " Dauntless " prevailed, and reduced 
ttus advantage to a minimum. 



L THE OABLB SYSTEM OP KIVEK NAVIGATION IN GEBMANT. 

The Frankfort correspondent of the Chicago " Republican," 
irtites that the cable system of navigation is, at the present time, 
m^ng rapid progress in Germany, This system prevails on 
the whole course of the Elbe thrau^b the kingdom of Saxony, and 
to some extent in the neighborhood of Magdeburg, and its exten- 
sitMi into the interior of Bohemia on the one hand, and to Bam- 
bnrg on the other, is projected, and is expected to be completed 
in a short time. On the Danube and its affluents the laying of a 
wire cable by the Danubian Steaoship Navigation Company 
(Donau-Dampf-schiff farthgeselschaft) is being quickly and ener- 
getioally prosecuted. The laying of one along tlie Rhine in West- 
phalia baa sireody been completed. It is also Intended to make 
Ibis fresh invention arailable for the smaller streams of Ger- 
mmiy, as, for instance, on the Saale and the Unstrut, for which 
the civil engineer, Opel, of Merseburg, a little while ago, recom- 
mended the laying of a wire cable instead of the proposed con- 
stroetion of a towing-path. This system of cable navigation 
(Mtber by ropes or chams) is likewise cheaper than the use of 
;tinring-patiiB, and by this method, also, the possessors of land and. 
'' "' property on the banks of rivers iore apaxei Toasvj SncraasKft^ 
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iences and unpleosantD esses, which Aro otherwise unaroidable.' 
Opel has also shown the siijiciiority which cnble steamers possestf'. 
over paddle-wheel steamera, since the former cause no ripple.' 
Tbia system bus liliewise an advantngo in point of economj', smoe' 
a steamer working on n chain or rope can make nae of from 90 to' 
9i per cent, of its steam power, while a paddle-wheel steamer 
only iiEB 60 per cent., and even, in case of a sti-ong cuiTcnt, only 
80 per cent. As a mie, says the " Bearbelter," the passeng< ' 
boat with a 15 horse-power engine must discontinue its voyagfo' 
at high water, while a towing steamer with a 14 horse-power e; 
gioeliokls the navigatioa open. The cable system of navigation' 
can CO on undisturbed in genera! so long as the sluices remair 
good working order. While, on account of tlip inundation, e 
the towing-path is inaccessible, such hindrances, on the contrary, ' 
form no obstacle to tbo steamer on the cable; or, at most, it'onlj 
requires soraowhat mora coal, if the current be strong. The most 
important argument, however, in favor of the introduction of this' 
system of navigation by means of a cable laid along tlie bed of tlie 
river lies in the fact that a certain plan can be held ; the failnre 
of navigation lies principally in this, that the condition of the 
weather, or tlic negligence of the capttin, may cause an unpunc- ' 
tnal arrival of the cargo at its place of destination. The journey ' 
from Magdeburg to Hamburg, by means of the cable system, ' 
can be accomplished in 3 days, while now often 4 weeks are ' 
required. Tremendous as the difference is, it is, nevertheless,' 
given as a fact by the above-named paper. There ate two diffl-' 
oulties which present obstacles to thcs introduction of this system.' 
on Borne streams; for instance, on the Rhone and Saone, in France,'' 
this method of river navigation is not possible, because thoBO<< 
rivers convey with them too great a quantity of sand, and thus' 
clog up the cable. The other difficulty is the sharp bending of 

"■ "" 'n the case of the Saale; but the impeoiracnt can bo' 

some extent by attaching fewer boats to the tuggin^i^ 
he "Bcarbeiter" makes the remark: "If we cannot'' 
ir as to see 80 boats diitgged one after the other oni 
tlie Saale, as on the Seine, we must, for the present, be satisfied 
to transport 3 or i." On the Oder, also, this system is about' 
to be adopted ; but this river has, in one place, only a depOi of 
15 Inches; and it is, therefore, necessary to build the vessel' 
according to the nature of the stream. On the Kibe, with from 
17 to 18 mches of depth, it succeeds well, and the investment haa' 
realized from 9 to 13 per cent. In the Saale, at low water, there< 
is a depth of 28 inches, which, however, soon deepens to tram 
36 to 40 inches, which is a circumstance much in favor of the above- 
By stem. 
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TELEGKAFH. 



This now invention is stated to consist of certain arrangementa 
and combinations of apparatus wheroby ordinary air, compressed 
and passed thi-ough a tube, is utilized as a means of communicat- '. 
inj' intelligence Irom one given point to another, effecting tii.9> 
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8nme object as the electric telograph. Tha principiil portion of 
the apparatus consists of & reservoir or air-veasel wliich is 
charged or iillsd with iiir compressuil to any desirud degree 
acconltng to tlie initial velocitT or force which it is requisite the 
morementa of the air employed should posseas. A double-action 
eotnpvoasion-pump, or any other suitable meohaniam, may be em- 
ployed to charge the reservoir or nir-veasel and to suatnin the 
pressure to the required degree. The reservoir or air-vessel is 
connected by means of a tube or pipe with a writine-apparatuB of 



any suitable descriuljon, and 
' ■ ' -ial^' 



.mdei'stood, especially in connection with eiectro-telegraphy ; the 
tube or pipe being provided with a cork by which more or less 
force may be given to the current of air whereby the writing- 
mechaoism is actuated. In order to regulate the signal?, a gov- 
ernor or piston, actuated by hand, is employed, by whioh pul- 
sations or movements of the air in the tube or pipe are tmnsmitted 
through a valve whiuh is arranged tbersin, the currents actuating 
a lever connected with the writing-apparatus. For the purpose 
of giving or receiving signals, the oefore-mentioned tube or pipe 
is connected with a cooduotiDg tube or pipe constructed of any 
suitable matei-ial, and which is so aiTanged that communicnUon 
can be established between the air reservoir or vessel, and the 
writing-engiue which is placed at the receiving-station, or vice 
verta,bj means of stopcoclis which are worked by hand. An 
indicator is employed to show the force of. the current of air pass- 
ing through the transmitting tube or pipe. Similar arrangements 
are, of course, placed and employed at each end of commimica- 
tJoD, By meana-of this invention it is stated that intelligence and 
signals can be transmitted to any distance ; any of the known 
receiving and recording^ inatramenta capable of being used in 
connection therewith being employed. It is obvious that any 
number of con ducting-tubes may be employed, the requisite cur- 
rents or pulsations of air therein being produced as before men- 
tiooed. The Guattnri system claims to be more simple than the 
electric system, both in point of construction and continuous use, 
for whereas in the latter case it is necessary to use the electric 
battery and all its accessories, by the former ordinary atmospherie 
air compressed will perform similar functions. It is also claimed 
for it that it is free from atmospheric influences, which it is well 
known materially disturb the electric telegraph on the occasion 
of storms ; and that the tube employed as the medium for conduct- 
ing the air would not be subjected to accidents like the ordinary 
wii'es, and would therefore necessarily last longer, and thus prove 
much more economical. We understood, also, that it is so simple 
that any jierson may learn in a few hours how to use and work it 
with th<! greatest ease, as compared with the electric system; it 
ia calculated that the machinery necessary to work this system 
could be produced at about one-half the producing and annual 
working coat of the electrio system. The Royal Scientific Insti- 
tute of Kaplea has already awarded to Signor Guattari a gold 
medal in recognition of what they consider an important in-i^n.- 
tion, adding a gracefid tribute on ita pveseatAtion lo 'Cb.ft «%%cA. 
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that it was the only gold medal which the Inatitnte had erer 
awarded. TI18 following experiments were made on Mondar, 
11th July, 1870 : — 

1. Transmisaion bj ntmosphedc compression by means of tba 
large machine, obtniaing answers b; hnpulsion and repulsion, -^ 
Signor Guattari having at present but one machine. 

2. System of impulsion and i-epulaion by a naval apparatus, 
whicii may bo used with 5 different derivations or hrancIieB. 

3. Universal telegraphy, namely, dispatch telegrams to me ot 
more stations at the a.ime time without the aid of the (ransm)ttiD«* 
machine, or the necessity of the sender remaining fixed to any 
one point. — Nature. 



THE KBW CABLE BETWEEN ENGLAND A 

The new cable for the Submarine Telegraph Company, to bd 
laid from Beechy Head to Cape Antifer, near Havre, a distance 
of about 70 miles, has been commenced at Mr. Henley's works, 
at North Woolwich, and will soon be completed. It forma ft 
large, massive cable, and will be one of the largest yet maDnftie> 
tured. Tiie core conaiBta of 6 insulated conductors, wound and 
served in the ordinary manner; each conductor is a strand of 7 
wirea, weighing 107 pounds per nautical mile, and inaulated H 
3 coatings of Chatterton's compound, and S of gutta-percha td 
the weight of about 150 pounds per mile. The severed c 
sheathed externally with 12 No, O.B.B. galvanized iron wire^ 
protected with 2 servings of tarred hemp and bituminous cont* 
pound. The shore ends have a similar core, but are sheathed' 
with 13 No. 0000 B.B. galvanised iron wires, protected with 1"^ 
servings of hemp and compound. This ia the flrst time wire of 
such enormous diameter has been used for submarine cables* 
Land lines for this cable are being erected between London and 
Beechy Head, and Havre and Paris, so that the new line will bd 
an independent one, and will tend to obviate, if not prevent, 
delays which have frequently occurred in the transmission of n 
snges between London and Paris, arising chiefly from a preesurV 
of Ijusiness. In future any breakage which may take pla 
the old and new lines will be quickly repaired, because, uude 
authority given lately, the company will conduct repairs 
their own repairing ship, instead of employing a tug as hiUiertA 
— Fan Nostrand'sEng. Mag. 



In answer to a letter of inquiry as to the best method of 
ing and constructing lightning rods. Professor Henry gives t 
fofiowing instructions! — 

1. The rod should consist of round iron of about one inch 
diameter; its parts, throughout the ahola length, should be 






perfect mttallic coDtiQUity, by being secured together by coupling 
lerrulns. 

'2. To secure it fvom vust the rod should be coated witli black 
paint, itself a, good oondactor. 

3. It shmild terminate in n single platinum point. 

i. The sliorter iinrt nioro direct tlie course of the rod to the 
earth the better; headings should be rounded, and not formed in 

6. It should be fnstened to the building by iron eyii.s, and may 
be insulated from tliese by cylinders of glass (I dou't, however, 
consider the latter of much imporUiuce) . 

6. The rod should be connected wit)) the earth in the most per- 
fect manner possible, and nothing is better for this puipose than 
to place it in metAilio contact with the gaa-pipca, or, better, the 



water-pipes of the city. This connection niiw be made by a 
ribbon of copper or iron soldered to the end of the rod At one of 
its extremities, and wi'apped around the pipe at tLe other. If a 
connection of this kind is impracticable, the i-od should be con- 
tiuued hoiizontally to the nearest well, and then tui'ned vertically 
downwai-d until the end onters the water as deep na its lowest 
level. The borizonbtl p:trt of the ro^ may be buried in a sti-ittum 
of ponnded charcoal and ashes. The rod should be placed, in 
preference, on the west side of the building. A rod of this kind 
miyy be put up by an oi'dinary blacksmitli. The rod in question 
Is in accordance with our ktest knowledge of all the facts of 
electricity. Attempted improyementa on it are wurlhlesH, and, 
asag&neral thin^, are pi'oposod by those who are but slightly 
ftocLnainted with the subject. 






OCBAN TELEGKAPHr. 



lin Rowett at tiie meeting of the British Association read a 
Un Ocean Telegraphy." He discussed at length the va- 
rious propeities of the hemp telei^raph cable, and to the satisfac- 
tion of the section cleared Hway the generally received objections 
to light cables, by giving sever^il illustrations, which indisputably 
proved to the audience how perfectly still wns the bottom of the 
ocean, and even waters of moderate depths, iu which tiio light 
hempen cable wouldlie in security. He gave also some striking Jl- 
.. . -., _^=_ :, wofm'-" - ■ ' ■■' ' 



^ c. '^ *'''' hemp, and 

made a polite appeal to the numerous ladies present whether their 
linen was not seriously damaged by contact with iron. Hemf) 
was only a cnarser kind of the same material, and would be de- 
Btro^-ed by the oxide of iron. He maintained also, and eave ex- 
cellent specimens of the fact, that hemp can be preserved for any 
length of time, and even the salt of the eea preserves the fibre, 
whilst on the other hand it destroys iron. Captain Rowett made a 
fovethle appeal for the adoption of the hemp cable, wibieh would 
be hidf the coat of cables now used, and so do great service to the 
jBiliions who desire to have ocean telegi'aphy within their reach; 
and as there was no possibility of doing justice to the %ab^«<£\. q&% 
meeting of a section of the Assoeiation vf\iei;B botomu^ \tVLi\fvveA 
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had t<) be done in sd little time, he offered to discuss the subject 
at lungl.li at any time with those interested in the matter. Some 
remarks were made, not only of approval, but the opposite views 
which had been always entertained were now entirely removed. 

ASPHALTE TUBES FOB UKDEKOBOUND LINES. 

Of whnt material the tubes used to protect and form a snbwtij 
for underground wiruB shall be made, has long been an open 
question. M. Collette, of the Netherhinds Telegraph Ai.lministr&> 
tion, lias suhaiitted llie following intereBting facta with regard to 
the employment of asphalte. 

In 18G6, a trial line, nearly 3,000 yards in length, was laid ia . 
asphalts tubes in tlie streota of Amsterdam. These tubes have 
each un interior diameter of 3 inches Aibout 75 millimetres), , 
and ai-e 7 feet (2 metres 134 millimetres) in length. The^ are 
iointed to each other by the aid of muflSea of short pieces of tub- 
ing 4 inchus in interior diameter, tlie interstices being run witlt 
bitDmen. The laying wns executed without the least diffically, 
Ouly 6 copper wires, covered with a doniilu oont of gntta-perchf^ . 
were, in 18G5, introduced into the asphalte tubes ; but, 3 years 
after, this number was augmented to 25 wires. It is from this 
occasion that we have been able to ascertain that the wires with- 
drawn from the tubes, after having been worked durin? 2 yeai^ , 
were in such perfect condition that they were replacea witu the 
19 new wires. The asphalte tubes, since they were laid, havA 
3 times been uninjured by accidents which cast-iron tubes would, 
have been unable to resist, and, doubtless, in breaking, would' 
have injured the wires. 

Five years have elapsed since the laying in Holland of the Rrgt 
line in asphalte tubes, and, hilhei'to, scientific men have not been 
deceivod in, their espectations. Also the Netherlands Telegraph 
Administration has not hesitated to follow the path dictated by 
experience. In Januaiy of the pi-esent year alengthcf lOjiuilM 
of nndei'gi'ound lines was laid in asphalte tubes. The maximnra 
number of wires introduced into tubes, having 3 inches intemslJ 
diametei', amounted to 40. 

The lubes are chiefly maaufncturod at Ham'bnrg, and the piieM. 
are as follows: for tubes 7 feet in length and 3 inches in diamk 
eter, one dollar per length ; for those having the same length 
and 2 inches in diameter, the cost per lengtli, including mufSefl' 
for joiniing, is about 75 cents. Tubes having other dimensiona 
have not yet been constructed In Holland. 



THE CHA8SEPOT AUD THE NEEDUl-OUN. 



VKOBASICS AHD naKPOI, AXtS. 

Ben nttribiited. itppeikrs to h^ive been orio:innlly patented in 
_,. inglimd, HB a niiiBElo-IoacIisr, in 1831, by » Mi'. MusGr, of Een- 
sington. The invention came before ita timu. its cold recep- 
tion in England drove the patentee to seek foreign patroDnge for 
bia novelty, and Pfuaaia wiia lucky enough to apiircciate and to 
adopt the new weapon. Dreysu, a gniiniaker of Sommaler, ap- 
plied the breech-Iuuding principle to Moser's patent, and tliua 
ttmendiid, the arm 10 yeava litter was in I84S introduced into the 
Prussian service. The piinoipk^ briefly stated, is the driving of 
ft pointed piston or *' needle," by the action of a spiral spring 
(such as is used in tlie manufacture of children's toy-guns) into a 
email case of fulminate, contained in and situated between the 
powder and the bullet of a single cartridge. In the action of 
opening the bi'eech, the spiral spring is sut by the trigger, and 
thus the trigger, when pulled, releases into operation the spiral 
spring, which, in its turn, forces the needle into the cartridge 
nndfires the piece. Upon this oldest form of the Fnissian needm- 
SUD improvements have heen made, the chief effects of which 
have been a reduction of the mechimism of the needle of 1848, 
and a general lightening of the entire piece. None of these 
alterations, however, have touched those two apparent evils in 
the whole form of this arm which militated against its adoption 
by England in 1650. These are tiic positions of the fulminate in 
the interior of the cartridge and the looseness of mechanism, in- 
volving possibility of the escape of gas round the needle aud at 
the base of the plunger. To these two particular jwints France 
ma,inly devoted herself in seeking a superior needle-rifle to that 
of Prussia. In the Chossepot such an improved arm bas baen 
found. A triple wad of vulcitnized India-rubber, placed round 
tbe axis of the.plunger, with a steel plate, forms a cushion to re- 
ceive the force of the rebound and is intended to render the breeoh 
gas-tight, but has been found in practice only partially adapted to 
that abject. An ingenious aiTangemeat of notches on the outer 
girder of iron, before described, enables the gun to be placed at 
balf-cock. The needle is lighter and smaller than in the Prussian 
eun, and, above all, the cartridge contains its fulminate at the 
base of the powder, instead of at the base of the bullet. A vac- 
uum left when the' gun la charged, between the base of the car- 
tridge and tbe front of the plunder, is intended to eflect the com- 
bustion and removal of any portion of Uio cartridge-case that maj 
remain after firing. As compared with the Prussian gun, this 
weapon possesses, besides Ihe specific improvements mentioned, 
other advantages of superior manufacture . and finish. Its car- 
tridge, besides admitting the altogether different principle of fir- 
ing, contains a larger charge of powder than the Prussian car- 
tridge, with a smaUer bullet, which leaves a manifest advantage in 
canning to the French weapon ; and the fact that the Prussian 
bullet is purposely made so small as not to touch the barrel in its 
passage, while the French bullet is of tbe ordinary size to fit the 
iiifle-barrel, would point to the conclusion that the Prussian 
a disadvantage over the FrenchnuitvmxeftV*^ '^ 
lumber of times of firing per im'Qa.\ie \a !).\ici'i& \lo» 
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aame in both cases. The cost of the French weapoo considerably 
exceeds that of the Prussi:in, and the ClmsscpoC is, in addiUan, b 
more dlfficnlt gaa to miLke. To alt the comparative informfttjoa 
which has been published about the French and Pi-ussUn guns 
must he added tue following fi-ohi the " Jonrnsl du Peuple:" At 
fiOO metres the Prussian weapon gives only negative resulta, whila 
at 1,000 the Chsssepot, in the hands of good marksmen, hits fiio 
target with great force. We call attention to this point, for ia 
the war of l&rve bodies of sharp-shooters (the only system which 
we oiight to adopt), au arm which is not reliable over 500 metr~~ 
cannot reacli the reserves of the first front, which escapes I 
effect of the enemy's fire. The drawhiicka of large bulleta bava 
been noticed, the principle being this, that with needls'^ns the 
firing is rapid, and, therefore, a great amount of powder is burnt j, 
consequently, the cailridge-box roust be well stoi-ed. Now there 
ie in the weight of ammunition Allotted to a foot soldier a total 
which cannot be exceeded, namely, 10 pounds. What will hap- 
pen P With that weight of cartriilges the Frenchman will have 
twice as many shots to lire as the T^ussian. Nothing is more dif- 
ficult than to replace, during fire, the ammunition by a fresh dis- 
tribution. Thus, the retreat of a division may depend on Its 
finding itself in face of an enemy which has still 30 or SO obf- 
tridges a head to fire. It will bo seen that the winning of a battle 
may depend on the projectile adopted. — Van Nost. Bng. Mag. 
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An extremely satisfactory result, as far as the navy is o 
cemed, was lately obtained at Shoeburvness. A target repre- 
Benting a portion of the deck of an iron-clad ship, protected by 1- 
inch iron plates, was tired at by the 9-inch muzzle-loading rified 
gun, the projectile being a Palliser shell, tlie charge the fulfbatter- 
ing one of 43 pounds, and the distance 100 yards. The target 
wassoarrangedthattheprojectileatruckat an angle of about 8 de- 
grees from the horizontal, so as to represent the angle of incidence 
of a shot fired direct at about 2,000 yards, or that of a projectile 
fired at 100 yards from a higher level ; such, for instance, as that 
of the "Monarch's" battery as compared with the "Captain's." 
It was found that at this angle the projectile did not enter tJne 
ship, but, after ploughing up the wooaworlt of the deck, rico- 
chetted off it, and went away soi-eaming and whistling up into Idia 
air until lost from sight. One of the disadvantages urged against 
a low freeboard is thus disposed of as far as 9-inch guns are con- 
cerned. The " Monai-cb," however, ia armed with 12-inch guns, 
and it would be interesting to ascertain whether the above results 
would hold good ia the case of the larger calibre. It seems de> 
eirable also to ascertain the actual angle at which a projecdla 
fired horizontally will penetrate a ship's deck protected with aa 
much iron as is admissible in its construction. Ships' decks may 
often be subjected to a plunging fire from elevated batteries such 
as those on btradden Heights or Gibraltar. — Fan Nottrita^t Eng. 
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PRUSSIAN KEBDLE-aON. 

e alteration of the Prussian needle-gun hns been sanntioned 
f the king, in conseq^aence of wliich 2 or 3,000,000 of rifles 
3 posseHsion of this government will be, remodelleil. The 
__iproTcmentB intraduced aim nt simplifying the ]o;i(liiig, and 
fticreasing the force and i-ange of Ihe ball. ¥ov this puLpose the 
caoulchonc ring of the Chasaepot baa been adopted, whiuh, help- 
ing' to close the breach by spontaneous action, renders it iiimeces- 
Ba.r; to press the valves tightly dotvn. In addition to this the 
—Weight of the ball baa been reduced from SI to 21 ^'ammes, 
THiich, with the charge remaioins; at 4.9 grammes as formerly, 
wnsiderably augments the propelling force. To fit the reduced 
fkl} for the old bai-rel the mmd-tpeigd lias been pi-opoi-tionately en* 

hrged, a proceeding the practicability of which was proved by a 

similar alteration, adopted some time ago, and further attested by 
a year's experiments with the weapon in its present latest form. 
Ontho needle-gun beingfirst taken into favor, in 18il, ithada ball 
of 15.43 millimetres, but the heaviness and consequent want of 
speed observable in the missile caused it soon to be reduced to 
13.6 millimetres, which size has now been further diminished to 
12 millimetres. The total weight of the new ciirtridge is 32 
erammes, instead of 40, as hei'eCofore, so that tlie soldier will 
necceforth carry 95 instead of 75 cartridges, without experiencing 
na additional burden. Besides this, the needle is now made to 
move in a narrow hole, into which it fits exactly, instead of ths 
wider one of the old gun, and a piece of oiled paper is placed at 
the bottom of the cartridge to clean the neeole after each dls- 

Ege, and serve some other purposes of minor importance. — 
i 
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Nature," of July 21st, dwells upon the use 
. ''y l^r the English military authorities. 
_ .ree esta1)1ishments have been organized in connection with 
the army, in which photography is extensively practised. 

Pictures are taken to illustrate the positions taken by a soldier in 
different drill systems ; of pack mules, to illnsti'ate the manner of 
packing for the benefit of the India armies ; in sliort, photographs 
are used whenever mere descriptions would be prolix and ara- 
bigiious. 

Great use is also made of this art in recording the results of 
Gxperiiuents in gunnery ; these photographs are made by the 
— bon process. — Editor. 



NEW ABM3. 



Sir Joseph Whitwoith, Bart., at the meeting of the British As- 
BooiatioR, had had diagrams prepared to iLlaana.tfi VW ^'a%9a'&v^ 
the Fruashtn, the KiiSeJd, and the Whitwortb\m\\e\a. T&ftOiss*^ 
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a 2,44 calibre, the PruBsian 2.01, the Enfield 1.03, s 
this Whitwortli 3.00. At an elevaijon of 58 minules, the range 
the Ch!is«ep(it wu 500 yards, the Prussian 206 yards, ibe Enfield 
296 jtiida, snd the Whitwortb 346 yards. The two most 
impovtiiDt elements in long ranges were a full charge of pov- 
der iind HiifBoient IcngUi of bullet. In both these TQBpeets 
the Enlield ammnnition waa sadly deficient, and he had been 
•urging the WarOffice authorities ever since 1657 to subatimte the 
l&-inub bore. The velocity of the Cliossepot bullet was much 
igreiiter at the commen cement of its flight and much lesa at the 
end ; thus, its penetration was comparatively small at long 

Mr, E. J. Eeed, C.B., said it appeared to be universftUy ad- 
mitted that a small-bore rifle was a long-range weapon ; and that 
if troops were armed wilh a litrge-bore or siiort-range weapon 
they wonid be subjected to a mnrderous and destructive Gre be- 
fore their rifles could be brought within range of the enemy 
armed with the small-bore rifle. It was clear that the small-bore 
or long-range rifle was the only effective weapon for military 
"warfarQ to make that warfare effective. 
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BALLOONS FOR WAS PIIBPOBEB. 

The experiments made at Woolwich by balloons inflated at the 
4toyal Arsenal Gas Works have, on the authority of the London 
*" Artisan," shown that a height of lOOfathoms, at a boiieontal dis- 
iance of 000 fathoms from an enemy, would enable the observets 
"to secure a wide expanse of view. The balloons with which ta.- 
periments were made at Woolwich were held by 2 new cords 
ustened to the network, and terminated at 2 different points 
on the ground, to give greater stability to the balloon, and to pro- 
vide against one cord snapping, or being cirt by (he enemy's fire. 
Sy the new system of military telegraphy for field service, and 
"by means of wagons at present being placed in store in the Boyal 
ij'sennl, lines ot telegrnph can be earned through the air tram 
the earth several miles distant. The wire can be paid out as fast 
as the balloon travels, so that if a captive balloon should break 
ftway, communication could bo Iteptupwith it for 6 miles; or 
2 or more balloons can be sent up, and kept in telegraphic com- 
munication with each other by means of simihir lines, so that tele> 
graphic operations can be made from the balloon to head-quarters, 
and thence to the base of operations. 

By means of these new military telegraphic appliances the most 
rapid intelligence, and conse()uent speedy word of command, oan 
be given. In sieges, war balloons are useful in giving informa- 
tion of depots, poin^ of attack, batteries, inner intrenchmenta, 
the explosion of magazines in marshes, to spy out ambuscades 
that may be in waiting, to rally columns, and to telegraph points 
a£ assembly. on attack. The observing officers were ooabled to 
anaiea of 30 square miles. It was found that by prao- 



e gre&t skill cuti be .ittn^ined in judging of distances, and the 
KliLtive position of" jnasses of troops ; wliilo more minute detflila 
coald be subsequently obtn.iued at leisure by fleld-glasses as to tbe 
position of mouutiiin gorges, passes, limits of woods, hod the 
course of straanis, Tiio trials liitlierto made have been chiefly 
carried on by professional aeronauts with hired balloons ; and it 
is believed that the British Government haye at the present time 
no war balloons in store. 

The result of the observations of Captain Braokenbury and 
Captain Noble, sent out from Woolwich on behalf of the English 
Government to the respective seats of war, together with trials 
and other sources of information, will, it is believed, result in 
war balloons being manufactured in the Royal Arsenal, and that 
officers of royal engineers, from generals downwards, will be 
trained in their use. 



It is well known that extended preparations have been making 
for several months, under tlie direction of Col. Van Schmidt, C.E., 
to remove what is known as Blossom Rock, the most dangerona 
obstruction in the magnificent harbor of San Francisco. 

That so impoilant an engineering work should have been. 
brought to so succeasfitl a, conclusion reflects great credit upon 
the ekill of Col. Van Schmidt, and tbe particulars of this feat of 
eabmarine blasting will be interesting to our readera. 

A careful survey of the rock was made at the outset in order to 
asceilikiii tlie iiTegulaviliea of its surface. This being done, and 
plans being drawn, a coffer-dam was constructed around n por- 
tion of the rock to be removed, and moored by means of a scow 
loaded down witb heavy stones. 

The water was stopped from entering the dam by sand-bags 

5 laced about its base, and an iron turret was erected within it. 
'his turret was then sunk 3 feet into tlie rock and cemented fast. 
A plaifi'rm 50 feet long and 20 feet wide was tben erected, and an 
engine and hoisting appai-atus placed thereon, togetber with a 
building in which to lodge tbe workmen and prepare their 

The plan of excavation was to scoop out the interior of the 
ruck, leiiving an external shell of sufficient tbickness to resist the 

eest'iire of the surrotinding and superincnmbent water, and 
ally to shatter and scatter the shell by blasting. Tbe tbickitess 
of the Bbell was about 6 feet. 

Pillars of nick were left- to sustain tbe shell, and when these 
were removed tliey were replaced by timber suppoi-ts. The 
space excavated measured in the clear 140 by 50 feet, and it ia 
eetimalfd that about 40,000 cubio feet of stone were taken out, 

I he shape of tlie suiface of the rock was nearly oval, but for a 
Stftnoe of about 120 feet it sloped V017 little. Tbe tie\«Vv\. ot \!iv& 
ghest pillar inside was 'J9 feet, and the Vowesti \. left's.. TINis. 






ANKVAI. OW aCTEMTIP l O DHCOTIBT. 

etnnf! waA n porous Eandstone. When Etrnck with a 
* " " pieeoB readily, unrt revealed a series of seams nmDins 
,. ™., .. . - _ _ .._, f _, ,._ ^ 



(faritug^i it. Th«re was no mixture of slate or gnuiite, or any ol 
the harbor kinds of stone in it. 

Of the 23 tons of poWer used, about half was contained in 
Enelisli ale casks, double -conted with a heavy pitch varnish inaid* 
•DQ ontMde BO as to be water-proof. The other haJf of the pow- 
der was in 7 boiler tanks of wrouglit iron, finnlf bojted, the larg- 
ert measuring 8 feet in length and 2 feet in diameter. The bar- 
rels were placed close to the side of the excavation, near th« 
junction of the arch or roof with the floor, so as to blowuwaj 
ma arch fi-om the lowest point of the excavation reached. 1'beT 
were placed reetiav on their sides. The 7 boilers were laid 
tiiraug^ the centre of the ehambea-, the lare;e3t in the middle, 
whei'e the roof was highest. This disposition was made te 
equalize the force on each part of the rock. A perforated piece 
of gas-pipe, 2i feet in length, charged with fine gunpowder, ran 
iote each barrel from the end, wt^ a piece 6 feet lone into tiw 
boilers, charged in the same way. These different tunes were 
connected with insulated electric wires, which passed from one 
barrel to another, the end in eacli tube consisting of a fulminat- 
iae eartiidge. 

The insulated electric wires connecting the barrels were encased 
in gntta-percha. When the powder was arranged in the excava- 
don, and the connections made secure, this wire was druwn up 
tiirough a lube in the abaft, and placed on board a tiark situated 
^H>ut 1,000 feet from the rock. Here it was connected with aB 
electric battery. The coffer-dam was then removed, aod the 
' r peiinitted to fill up the exoavatiou, luid bo act as a tamp- 



ing. 

It h 



t being undei^tood that the blast would be fired on the 23d of 
April, a very large concourse of people gatliered to witness it. 
Everytliing appeai-s ti> have wurJied properly, and the explosion 
threw a coluuin of water and I'ook, U)0 feet in diameter, 100 feet 
into the Uiir. It is believed the operation has been entirely suo- 
doessful, and that the I'oek will gire no further trouble. 

The method employed aeems veiy ingenious, and is, so far as 
qve are aware, eadi'ely novel. — Scientific Ammaan. 



' THE HKLL-GATE OB8TRDCTIONS. 

The work of removing tliese noted obstmctions to navigation is 

continued unremittingly night and day. Eight " gatleiles" cv 

chambers have been cummenceil. These mn in various direotiona 

vnder the reef, aQ eonvei-ging to a common centre at the point 

■«f beginning. They are named after distinguished men. Those 

(iirthest advanced are "Gr;int,"*' Sherman," "Humphiies." Tb^ 

«11 fi-otil the gi'eat excavation, which h W by 100 feet in size, luta < 

j AO feet from the mean low-water mark lo the fliwr line. "Grant" 

. <^lleiy has been pierced to a distance of 3^2 feet directly under the . 

I jaost Ibnuidable spur of the reef. These tunnels are to be ex- 
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tended a distance of 300 feet, and are from 8 to ID [not in diame- 
ter. Tlje rock is very hard — mostly gneiss. The blasting charges 
are tme-qnarter, one-h»lf, 1 and 3 pounds respectively, contained 
in paateljoard tubes well wrapped in glazed gutla-percha cloth, 
taiTed at the ends, with Bafety-tnse, all water-proof. 30 or 4i of 
these are discharged at the same time, a gong being previously 
sounded to draw off the workmen. 

Huge logs, iuterla^^d with iron bands, form " curtains," which 
are liung at the opening of each tunnelling to prevent the de- 
tached rock from being hurled into the air without. The force ia 
so tenific, however, that tliese ponderous curtains are oiten 
swung out 8 or 10 feet. Great steam derricks elevate the refuse, 
and steam pumps lift out the water. Daily observations are 
taken to guide the work. A miniature levee keeps off the water 
on the river side, A temporaiT platform extends out over the 
reef, from which a fine view of the wild, rushing tides is afforded. 
£yen when but about a depth of 2 feet of water \3 flowing over 
the " hog's back," its force is so great aa to sweep a strong man 
instantly off his feet. This gigantic enteiTiriae must proceed very 
slowly, and require years for its successful completion. 



BHPtOSIVK POWER OP NTTKO-GLYCEEINK. 



We condense from the " American Chemist " the following 

upon the above subject : — 

A measure containing 1 cubic foot will hold 796 ounces of 
blasting-powder, and 997.1 ounces of water; or, in other words, 
the specific gravity of blasting-powder, aa it is used, ia about 0.8. 
This, of course, takes in the interstices, which are filled with air, 
but as we do not use the powder in a solid lump, this ia, for prac- 
tical purposes, the specific gravity^ of blasting-powder. Now, the 
specific gravilj of nitro-glycerine is 1.6. Therefore, bulk for bulk, 
if the explosive power were the same in a given mass, as pre- 
pared for blasting, the nitro-glycerine would have twice the 
power. 

In reality the following are the volumes of gas generated by 
each vaapeolively in explosion : — 

One volume of x>owder, which is considered as most effective, 
produces : — 

Oarbcnia ftoid ga« S21.1 vol*. 

Nitrogoo, 1i.G vols. 

Thusfoia DBa voIbeib beoomw 390.D v61s. 

Of another kind of powder, which explodes with the gases at a 
lower temperature, one Tolome produces : — 
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Carbonio oiide, 3S1 vol). 

""■ pgen, 66 to1», 

Tolnme buomDa ,« 457 VttU. 



AKKCAx or Bcnstrtnm sisootxbt. 

One volumo of nitro-glycerine produeea : — 

CarbDnio uid gu, 469 'nil. 

WaUr at 100 C, 664 yoli, 

Oijgon, S9 voli. 

Nitrogen 138 Tola. 

Oao volume beoomaB I,S98 ToU. 

These Yolumea are given at the temperature degree C. ; 
the temporiLtni'o of explosion, tliey will be about 5 times greater^ 
or about 10,607 times the originul volume of the explosive, or 
about 10 Limes as large a production of mixed gases for the nitron 
ffljcerine as for the gunpowder which produces mixed gf" '"' 
latest amount. 

Still 13 times is claimed by the advocates of nitro-glycerii 
this is so, the discrepancy between the temperature of the explc^- 
BioD must be greater than here assumed. 

llTHOrRACTEUR, 

Analysis shows that " Lithofractcur," as well as dynamite, 
consists of a mixture of a siliciuus base with nitro-glycenne. The 
proportion of glycerine appeare to be that which the base can 
take up without becoming sensibly moist. — Dresditer Oewmievt- 
reiia-Zeitimg. 

In the " Centralblatt," of Oct. 15, can be found a discussion of, 
the merits of the above. Its exact composition appears to be 
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DUALlS. 

Professor Mowbray, who superintends the manufacture of oitro- 
glvcei-ine at North Adams, for the Hoosae Tunnel, writes to thOi 
*' Springfield Republican " in regard to the esplosioa at Woroea^ 
tev, MUiSS. Ue finds that dualin consists of 60 per cent. m< 
iiitro-glycerino and 40 per cent, of sawdust. 

The mono-nitro-glycerine is exceedingly unsafe to manoiacture, 
to nee, or to transport; it is not nearly as destmctive as the tri-j 
nitro-glycerine ar. I yet is far more dangerous to handle. There 
are S different nttro-glyce lines. Of these 2 are the most dan*. 

ferous and not as powerful as the third, which is not dangerous^ 
ut very difficult lo explode, and when exploded is 3S per cent., 
more powerful in its effects than either of the 2 others. 

Trials were made with dualin at the Hoosac Tunnel, and wbtO, 
complete failures. Only about '60 per cent, of results aa com- 
pared with the niCro-glyceriAe in use at the tunnel were obtained. 



and the rainera were asphysiitted hy the cyanogpu givuii off. — 
.Editor. 

DiiSilin is n. brownish-yellow powder, similnr lu nppenr.^nce to 
Yii'giaiu tobacco. In the open air it burns without ah explosion, 
and in a confined space it acts like gunpowder. 

It is proof against shocks, it does not decompoae, or hake to- 
gether, can be readily pnt into cai'tridges, and can be used aa well 
in warm as in cold, in diy aa in wet, places. Its strength is 4 to 
10 times greater than the uommon powder, and greater than that 
of dynamite. 

Dualin consists of cellulose, nitro-ocllnlose, nilro-ntdrke nitro- 
manml and nitro-glycerlue, mixed in different proportions accord* 
in^o reqnii-ed strength. 

We believe that oua-lin, with its present ([nality and with its 
pi-esent price, has every prospect of being uselul in mining opera- 
tions, especially in coal-mining, when with Its great, but yet not 
too tiuickly, working power, it can rival powder. — Bergeisl. 

In the " Centra Ihlatt," of July, can bo found a long account of 
this new explosive, taken from the " Deutsche Industrie Zeitung." 

Editor. 






iMPABATrVK EFFECTS OF GUNPOWDEK AND O0S-COTTOlf. 

A number of experiments have been recently carried out by the 
officers of the Boyal Engineers at Chatham to test the comparative 
effects of gunpowder and gun-cotton in various operations. The 
experiments were all made under the direction of Colonel W. O. 
Lenox, C.B., Y.C., Insli-uctor in Field Fortifications at the school 
of Military Engineering, assisted by a number of other officers. 
The experiments were attended by a large muster of officers of 
the gaixison, besides those of the engineering corps, and also by 
Major-General J. L. Brownrigg, C.B., the commandant of the 
garrison ; Colonel W. Pi-ay, Colonel Grah.ira, C.B., Y.C, Colonel 
Fiser, Colonel Lovell, commanding Royal Engineers ; Colonel the 
Hon. I[. F. Keare, Deputy Adiutant-Geoeral Royal Engineers ; Colo- 
nel Clarke, etc. Mr. F. A, Abel, chemist to the War Depaitment, 
was also Resent, and assisted in some of the experiments ivith gun- 
cotton. The experiments commenced with explosions of gim- 
powder and gan-cotton directed against a double stockade of 
balks of timber 14 inches squai'e, 3 feet 6 inches apart, and sunk 3 
feet in the earth, each line braced together by strong cross-pieces. 
A charge of 200 pounds of gunpowifer, in bags merely laid at the 
foot of the stocknde, untamped, was first exploded, It forced a 
large gap in the front stockade, but, though paitially shattered, 
the second row of timber would have presented a formidable ob- 
stacle to an attacking party if defended by a few resolute men. 
Portions of the timber were hurled through the air to some dis- 
tance. A charge of 80 pounds of gun-cotton was next laid in 
bags at the foot of the stockade, some distance from the former 
explosion. This also was untamped. It was freed ^yj b. ftaVsaM;- 
ing fuse. Tliere was a terrific explosion, and an. a.\TOiOa\, ■^Q^ta'SX'^ 



clear breach was made (trough both rows of timber, practicable 
for an attacking parly to get Hirougb. The effect ivaa very much 
HUperior to that of the 200 pountls of grunpowder. Immenas 
pieces of timber were harled turough the air to a great diBtanoe, 
mostly in the rear of the stockade. Not so wide an e^itent of 
timber appeared to be shaken aa bj tlie first explosion, but tho 
work waa more completely done; the results, indeed, wei-e extraor- 
dinary. Experiments wore also made by exploding discs of 
giin-coLtoa against single balks of timber, to show what efieot 
would bo produced if timber bridges had to be destroyed. Four 
bnlks of tnuber, about 16 inches square, were sunk in the gjound 
Home feet apart in a square, and braced together by thick pieoei 
of plank. A "necklace" of small discs of gun-cotton was formed 
(about 68 in number) ; ttiis was doubled and placed half round 
one of the timbers. The explosion of this string of discs tore away 
the wood for some depth, 4 inches or more on one side of the balk, 
but did not break it, though the massive timber was much rent. 
Three or four larger discs were theo exploded on one side of tha 
timber, and tore out a large portion of the wood. A siugle " neck- 
lace " of small discs, 66 in number, and weighing 2J pounds, was 
then placed roond another balk, quite encircling it. When ex* 
ploded this lore out the wood all round to some depth. Then 13 
of the larger discs, weighing 4 pounds 2 ounces, were hung on 
nails on throe sides of the timber, and exploded. The explosion was 
very powerful, and the large balk was cut in two; snapping off 
where the gun-cotton had been attached, but falling on the side 
where there had been no discs and partially splitting onthat aids. 
The spectators cheered at this decisive proof of the value of gun- 
cotton for this special purpose. All these experiments appeared 
to be very satisfactory. At that part of the Ones in f^ont of St. 
Mary's Barracks, a number of mines and galleries had been exca- 
vated and charged with gunpowder or gun-cotton. One mine 
had a charge of 600 pounds of gunpowder ; a second similar mina i 
was charged with 200 pounds of gun-cotton. Two smaller miD« ■ 
were charged respectively with 21.6 pounds of gunpowder an3: 
8.6 pounds of gun-cotton. These mines were successively eXrj 
ploded by metms of an electric current. In the larger mines tbi 
powder appeared to bo the most effective agent. In the explor ' 
Hion of the 200 pounds' charge of gun-cotton, a peculiar en&A'^ 
was produced ; first, there was die eruption of brown clay and \ 
smoke, and then a large flame, produced by the ignition of then 
gaseous products of the explosion. The officers then proceeded | 
to the old Engineer Depot, near St. Mary's Convict prison, an^! 
walls which are to be removed were experimented upon ; thevare/ 
18 inches thick; charges of gnn-cotton ranging from 8 pounds tO 
31 pounds were exploded against these walls, with satisfactory 
result^, making breaches in them. The ofBcers then returned to 
the scene of the mines, where two long galleries had been pre- 

I pared, one charged with 240 pounds of gunpowder, the other with , 
96 pounds, of gun-cotton. Those charges were exploded, llio J 
object was to asceriain if it is practicable to foim trenches in th^ J 
mannee, instead of thi'owing them up while exposed to the eo- fl 
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eniy. It was thoug'ht by some officers that tlie explosion would 
throw tbe e^ii'tU iip on eitliur side in siiuli a uiaiinor «,s to furiii a 
trench ; but the result waa not so ; the eartli was thi-own np in iv 
mass, and no tren(?h wna formed in which men could get under 
cover at once. The experiments wire of great i ' 
highlj- satisfactory. — Van, Net. Eng. Mag. 
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COMPABIBOS Of SATUBAL AHD ASTIFlOrAL ICE. 



^ The French compiiny Meuageries impinala, wishing to ascer- 
tain what kind of ice wonld be prefeiiible for their vessels navi- 
gating the Suez Canal, caused experiments to be made, under 
identical circumstances, witli several vai'ietics, with the following 
results: Time required to melt 200 pounds of ice: — 

Hatanl lea of SiritierUiid, lOT faann. 

" " NorwBy, 1 16 " 

" " MMSuhunttB, 138 " 

AitlSoiikl ioe, Garry's nuchine, 13D " 

" Tellier'B muhiue, lU " 

If these experiments were conducted with accuracy, they would 
seem to prove that artificial ice would have the preference over 
the niitiiriil produelion of our lakes and rivers for tmnspoi'tatiou 
on shipboard, and for refrigerating mixtures. One series of ex- 
porinieuls is scarcely sufficient to settle a question of this imjior- 
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THE TELLIBR ICE-UACmNE. 



manufaetore of ice by .irtificiai processes is steadily gaining 
^ innd and favor. During the last summer it has received a 
powerful impulse from the exorbitant prices asked and un- 
willingly paid for ice in this and eonihcrn cities, in which this 
article has become bo much a necessity that people will pay 
almost &ny price rather than be deprived of it. In this city its 
price reached 2 cents per pound befoi'e the close of summer, and 
in one southern city, we are informed by a correspondent, it 
reached 5 cents per pound. 

It is not probable that such exceptionable prices can be main- 
tained during ensuing seasons; but even at the prices at which 
we may reasonably hope to purchase ice, or at least such prices 
as must be demanded lor ice shipped Us southern towns, it is now 
demonsti-ated it can be produced artificially at large profits and in 
any required quantity. 

'■""■ machines have been brought prominently into public 
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rivals in the effort to secure public favor. We alldde to thof^i 
known as the Can-fi and the Tellier ice-mac\i\n«s. T;\\B'^o\».'<a» 
agfjot in both is generally ammonia, and, ttiov\gh aiSetvna ■w"\&.«M 



AinraAL of soiKKmno pibootsbt. 
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in detail and cost of construction, tliey emploj the same get 
priDcipIc [n the convui-sion of water into ice. 

To tlie seneral reader it raiiy be well to state here that the fait-; 
liamenttil principle upon which mnchines of this kind opernte is th 
absorption of heat from euiToundiiig bodies bj nn expanding, 
subatunee, the conveying of this heat to some other abaorbing, 
body, into whicli the heat is ntuwd to radiate hy the condensation 
of the conveyiDg substanoe by mechanical compression, the pas»<, 
ing biick of the eouveying body to exti-aet another modicum of 
heat from tlie body to bo cooled or fmzen, and so on till ''"" 
desitvd degree of refrigeration is reached. 

It is a pliyaical law with which perhaps some of our reader^' 
Kro not familiar, that the capacity of a,ny substance for heat — tlui4^ 
is, its power to absorb beat, and hold it iu the latent or insensibly 
state — increases with its expansion and decreases with its colt-^ 
densatiun. A substance which at ordinaiy temperatures is ■< 
permanent gas will, when compressed, become sensibly heatedjji 
the intent heat which it holds, under ordinary circumstainces, iMine,; 
rendered sensible by condensation. If while in this state tha,< 
sensible heat be taken up by some other subsLince and conveyed^ 
away, the gaa in expanding will seize the heat fram surroundings 
bodies, thus reduoing their temperature. The gas, on being 
again compressed, will yield this heat to any substance having ft i 
lower temperature. The proportion of heat absorbed durmg 
espansion, and emitted under pressure, increases with the degree 
of alternate condensation and expansion. 

Ammonia, which is a gas of ordinary temperatures, becomes 8|< 
liqnid under a pressure of fram 9 to 13 atmospheres, aocotdins 
ta the temperature of the snrrounding air, emitting a larg? 
amount of heat in so doing', which amount must be I'estored to [^ 
before it can expand to its original volume. On tills account it iv 
adraii-ftbiy fitted for use iu refrigerating apparatus. ■ 1 

The Tullier machine, besides differing much from the Carr^ 
machine in matters of detail, differs fram it iu its action, — tbeooita 
densation of the ammonia beinw jn the latter effected entirelr b^ 
mechanical compression, while in tlie former the strong amtutjT 
of ammonia for water is used in the collection of the gas, tl)| 
}atter being separated from the water again by distillation. ! 

In the Tellier machine the liquuOed ammonia is lii-st recaivM 
into a strong cylinder, for convenience of transportation. TMa 
cyliailer being attached to suitaltle pipes connected witlt fb< 
maehine, the opening of certain cocks allows the ammonia Uji 
escape Into a distiibuter or a cylinder connected by pipes wi^ tm 
congealer. The congealur is a squiire box dividi.-d into oompai^ 
ments by hollow metallic partitions, the compartmuntd beinsolleC 
with the water to be fruZL-n, or they ma; be filled with a solutio^ 
of chloiide of calcium or salt water, in which are placed metallic 
moulds coQtauiiugthB water to be fro;!en. The latter is most ci 
venient when very large cakes are desired. 
_ The nmnionia, passing fram the distributer into the hollow metaU 
lie partitions of the congealer, uxpands into a gas, absorbing in itfi 
expnosiua a Isi'g-o amount of lieat from th.e Iviid coutaiuea iu fl 
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KECBAHICS AND USEFCL ^RTB. 

mpaitmetits. It ia then drawn from the congealec by thn pump 
' forced back agnin into tho disiriLitiler in a cnndeiiaed I'orm. 
iiig (hia pnicesB of condeasntioi) it gives off its heat to water 
oimding a coQ through whicli the gas is passed on its way to 
the distributer, from which it again passes to the congealer, and 
so on, buing need over and over without material loss. 

It will be obvlotis that any other volatile liquid besides ammo- 
nia might bo used in the same manner as a conveyer of heat. 
It is further obvious that by i-eplocing the hollow partitions of 
tbe congealer by a series ot bent pipes, air might be cooled if 
forced through the series of pipes by a fan. This is precisely 
what is done with an apparatus made by tlie proprietors of the 
Tellier machine, the cool air being supplied to vaults and voodis 
used for preserving fruits, packing meats, etc., and for purposes 
of ventilation in churches and public buildings in hot weather. 
There is, we are informed, no difficulty in reducing and main- 
taining the temperature to any desired point down to 32° Fah., 
and the air, being supplied in a dry stata, is mnch better adapted 
to keeping li'aits antl meats than when charged with vapor from. 
■its passage through ice. — Scientific American.^ 



^F NEW SUOAB-BEFINIKQ PROCESS. 

la the sugar-house of Messrs. A. Sommier & Co., of Paris, 

200,000 pounds of raw sugar have for a year jpast been daily 
refined according to a process invented by Boiviu and Loiseau. 
The process is founded upon the use of a new body, the sucrate 
of the hydro-carbonate of lime, which tho inventor employs for 
the purification of raw sugar instoail of bluod, bone-black, etc. 
For the preparation of this compound, milk of lime is made from 
the waste sweet liquors of the refinery, and enough symp added 
to give tbe mixture 20° Baum6. Tills is well agitated and ma 
IJirough a cooler until the temperature sinks to 68° Fah. From 
the agitators the liquid ttows into vats, where it is partially satu- 
rated with carbonic acid ; the gas is passed through until the 
desired precipitate of sugar, lime, and carbonate of lime settles 
as a gelatinous moss. Alter the purifying agent has been thus 
prepared, it is applied in the following manner : — 

"The raw sugar is dissolved in a cylindrical pan, similartoa 
vacunm pan, under diminished pressure. Revolving buckets 
carry it into receivers over the b 11 a d f m these it is per 
mitted to flow into the boilers, wh e m n contact with the 
socro-carbonate of lime prariou y n d n a quantity pro- 

portional to the porcent.ige of aw Th y generally take 

about 650 gallons of the geli n o-c bonate to 8,000 

pounds of sugar. Water is add d if n a '; the whole is 
boiled, and in this way the so u n and nfi atioii are simul- 
taneously accomplished. ■ One gr a an a_ of tbe operation 
is that when syrup is boiled m presence of lime, ammonia is 
evolved, all glucose is decomposed, and anytiiingWlieV^ to ^"to- 
duce rernieatudon la destroyed. 
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AKMUAL or BCIEHTinO DISOOVSBT. 



Tliu syrup from the boilera is filtered, tbe exccES of lime sepiii- 
rated hy cui'bonio acid, and it is Ciirthei' coucenti'ated iLtid IJDighed 
in tbe usuhI manner. Tbe elim; residues and precipitates ara 
squeezed out in filter presses nntil tbej contain no trace of sugai^. 
and can be thrown awaj. The wash-wnter is used in tbe prepa- 
ration of new maCeriail. TJie advaoLigea of this new process are, 
that it does away with the use of blood, which is offensive, diffi- 
calt to obtain, and the soluble constituents of whieb are finally 
concenti-atcd in the tuolaases. 

It also yields greatly improved products, wbicb are brighter 
color and better in gr^in. Tbe third crystallizittion of this 
process is iietter than the second in the old way. The expense 
IS, if anything, less, certainly not more. Tbe process lias been 
~" Se United States. 



APPLICATION OF DIFFUSION IN BDGAH-HEFINEBIES. 

Abb6 Moigno states that in tlie years 1869-70 the number of 
sugar-bouses in which tbe principle of diffusion or dialysis was 
employed for refining sugar was 83, and that 31 additional works 
are in process of conbtruotion ; so that in 1871 there will be 113 
refineries in which practical application will be made on a large 
scalii of Graham's important law. The crystalJizable sugar passes 
through membranes, while tbe impuriljes, being uncry stall izable, 
are retained in the tank where the original solution was made. 
The fact that so many large bonses employ this method would 
seem to indicate its entii'e praoticabUity. 



PHOTOGKAFHY ON WOOD, 



e following process 
food for engraving pur- 
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Anthony's " Photogr.ipliic Bnlletin " giV' 

by A. J. Soaring for pUotographir 

poses : — 

" The block on wbicb the picture is to be made is first dampened 
with water, then whitened with enaniel, rubbed from tbe surface 
of good enamelled visiting-cards. Rub gently, removing only 
tbe enamel, after wbicb it is brushed smooth with a moderately 
stiff brush, from right to left and up and down, makmg a smooth, 
even, and very thin surface. Allow this to dry, after which it Is 
flowed with a solution of albumen, made with the white of 1 egg 
and 16 ounces of water, dried by heat or allowed to dry spontane- 
ously. Now coat it with another albumen solution i"" '"' 

fo. 1. — White of 1 egg; water, 4 ounces; cblorida 
, 40 grains. Beat the whole to a thick frotli. Allow it 
to suhsido, then decant or filter through a. fine sponge placed in a> 
elass funnel. Pour a sufQcient quantity on one coiner of tbe 
block to cover it, when spread around with the aid of a one-nintli 
or one-sixth glass (using the edge). Allow the surplus solution 
to drain bock into tbe bottle. Dry by a, gentle beat. 
J^'ormula No. 2. — Ether, 1 ounce; alcohol, 1 ounce; gun- 
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i grains; nilrftte of silver, 30 grains; dissolved in as 
^ milll II quiiiiciLj of WHiter as possible, and allowed tit sptlle fur a 
few (laj's, protected from tlie light. Flow tlie salted block with 
fbrmala No. 2, in the dark room, und dry it bj a gentle heat. It is 
now ready for exposure under Cbe negative, A porcelain print- 
iljg-fninie, or anj other suitable nnfthod, may be used to print it. 
After printing, formula No. 2 is removed from the surface of the 
block by dissolving it in ether and alcohol, assisted by rubbioe 
gentlif with a soft sponge. The picture can now be Coned and 
fixed in the ordinary way, or fixed and toned at one operation, 

t by the hypo and gold bath. After being allowed to dry, it is 
ready for the engraver. 
Accordinff to the " Opinion Nationale," Paris, the new Prefel 
de la Seine has definitively antliorized the Tessie du Motay Com' 
Bany to lay theu* underground communications in the city of 
F»ria for illuminating with oxygen gas, 
A system of pipes will coimcet the oxygen works of PanlJu 
with the boulevards, and in a few montbs all the inhabitants re- 
Biding between the *' New Opera" uad the Passage Joufiroy will 
thus be enabled to benefit from tbe immense advantages offered 
by this new light over the old gas. 

Already o:^uydric lanterns have been placed at tbe entrance of 
Hie baaaar Europeau, near the Passage Jouffroy, and project a 
liu;ht of the pm-eat white and the most dazzling brilliancy, near 
wnich the old gas pales and appears to shine with the most singu- 
laryellow color. 

The journal referred to congratulates M. le Prefet de la Seine 
for having ratified a measure in iiccordancu with the general 
wishes and interests of the people, and which appears to it to be 

I the indispensable corollary of the gi'cat improvements under- 
loken within a few years in Paris. 



VBE Of CALGtUM LIGHTS AT THE ST. LOCIS BBLDQB. 
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Mr. W. Milnor Koberts, who is in charge of the work, says. 

We have used calcium lights only for our open-air work in lay- 

ig masoui^ on the top of our caissons, — one light on one side, 
_nd one at the other, on diagonal comers ; we found tliat Chey 
distributed the best light when thus placed. We had the oxygen 
gas forced into copper gas-holders with a pressure of about 200 
pounds to tbe square inch. These were carried over from the 
city to the piers on a little steamer, and the gas was conveyed to 
the burner through small lead pipe. At first our reflectors were 
of glass, hut so many were broken that they were replaced by 
metal. A man remained with the two burners through the night, 
to regnlatfi them occasionally, and to mend the pipes when a 
burst occurred. They usually burn from 11 to VI tnv«s-, a.\A, 

'itfa the aid of sowe movable large i'efiecboi^a,Ta^,'Ca.«i 
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■worked as well at night a, 
liglits to our eompiiDj was 



n tlie day. Tlio cost of the calciom 
i dollars per hour each," 



I 



UACHINES FOK PREPAJilNO RHEA GRA3B. 

A short time eioce there appeared in our columns an adyertiae- 
ment from the GoTernment of India. ofTerinr; a reward of £5,000 
for the production of the beat machine for the extraction of fibres 
fh>m the Bbea gross and prepanng it for market. The oondi- 
tions upon which this prize was offered will doubtless be remem- 
bered by fill interested in the subject, and we need not, therefore, 
refer to them a^ain on the present occasion. The grent draw- 
back which has Eithei'to prevented the utJliisaiion of thj^ grass has 
undoubtedly been the dimccltj' of extmcling; the fibre, the manual 
process being so expensive as almost to amount to a, prohibition 
of fibre manufacture being carried on, "Engineering" states 
that during the last 20 years or so, a. number of machines 
have been brought out for exti'acting fibre, but none of 
these have been considered entirely satisfactory. Up to the 
present time the common mode of extracting the fibre from such, 
plants as the aloe is by soaking the leaves in water till the vas- 
cular matter has become rotten, and then beating off this decayed 
matter from tlie fibre with a wooden mallet, or scraping it off 
with a blunt knife. This process is not only a slow and nasty one, 
but is attended with much waste of fibre ; it also discolors, and, 
what is most important of ail, weakens the fibre. At the London 
Exhibition of 1862, two American gentlemen named Sanford and 
Mullory exhibited a machine for extracting fibre from aloe, plan* 
tain, or pine-apple leaves. This machine has been used in 
America, but would scarcely be found either sufficiently simple 
or cheap for the ryots of India, its cost being about £^. What 
Is wanted is a ebei^ machine of simple construction, by which 
the fibi-e can be easily exti'acted ; and we think it ouly due to 
those of our readers who have contemplated entering the com- 
petitive list for the above-mentioned prize to state that a machine, 
possessing, so far as our pi-esent information goes, all the neces- 
sary reqairements, has already been invented in India bjMr. Don- 
ald Cruikshank, representative of the Telegraph Construction and 
Maintenance Company, No preparation of the leaves is required 
for this machine ; they are taken to it green, jost as they are onl 
from the bushes, and in the wonderfully short space of 2 minutes 
the fibre in the leaves is brouglit out stripped of vascular matter, 
and in ailmir-.ible condition. The ratting process not being nec- 
essary with this machine, the deterioi-ations in color as well aa 
in the strength and fineness of the fibre, which follow upon the 
adoption of that process, are avoided. A correspondent of an 
Indian contemponii? asserts that the samples from Mr. Croik- 
Bhank's machine were " Sue, delicate, and even ; not one was cut 
or broken ; and the material would i-eadily fetch £50 a ton in the 
home market." Assuming that the efficiency and simplicitv of 
He machine is eqnai to anything that is likely to be set up in 
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itition witii it for the offered prize, we very miicli doubt whether 

_ R ie likely to be surpassed in point of cEicnpnees. It is ao easily 

worked, we nre informed, tbnt any native may be tanglit to use 

it in an hour's time, and its construction is so simple that it can be 

sold at 10 rupees (£1 sterling), — Scimtific Annual, 
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E>-!rhe specimena of nickel [ilating nre exceedingly interesting. 
— ii is only recently that attention has been called to this new m- 
duBtry, bnt the success thiit has attended its introduction is most 
gi-aiifyiug. If. as is claimed by tbe company, nickfl can be de- 
posited so much cheaper than silver, we see no reason why it 
should not be generally adopted. As it does not oxidize or rust, 
or become tarnished by fumes of sulphur, and is hai'd and will 
wear fur a long lime, it will find favor even if tlie cost were the 
sajne as timt of silver. The company claim that " the cost of 
nickel plating is ftom 20 to 30 per cent, cheaper than silver, 
presents a more stable and uniform brilliancy, and lasts 4 times 
as long as silver plutinv of lilie thickness. We should suppose 
that nickelizin^ would be advnn tngeo us ly employed as a subsd- 
tute for g-.ilvanizing for metals used on board siilps ; it can also be 
used to advantage on guns, liarness, carriuve-ti-immings, surgical 
and philosophical instraments, reflectors, knives, forks, mncbiu- 
ery of nil kinds, and all models Ihat require to be protected from 
the oxidizing or corroding action of the air or water. As niokel 
is a. magnetic metal it cannot be used about the ship^s compass ; 
bnt on ihe state-room doors and ornamental hinges and knobs it 
can hiive no bad effect. 

The following is the substance of the patent granted to Dr. 
Isaac Adams, Marcii 22, 1870. The process is said to be very 
Bucecssful : — 

This improvement oonsiats in the use of 3 new solutions from 
which to deposit nickel, by the elecCiio current: First, a solution 
formed of the double sulphate of nickel and alumina, or the sul- 
phate of nickel dissolved in a Bolution of soda, potash, or am- 
moni:i-aItini, the 3 different varieties of commercinl alum ; second, 
a 3iduiii)ii furnied of the double sulphate of nickel and potash; 
third, a siiiiuiun formed of tbe double sulphate of nickel and 
mitgiii.'Hia, with or without an excels of ammonia. 

1 b;iii^ fiiiind that a good coating of nickel can be deposited by 
tbe l>:ai''ry pitioess from the solutions hereinbefoi'e meutioaed, 
proviik'il they are prepared and used in such a m.innur as to be 
free iVmii any acid or alkaline reaction. 

When these solutions are used, great care must be t.iken, lest 

by the use of too iiigh battery power, or from the introduction of 

some foreign matters, the solution becomes acid or alkaline. I 

prefer to use these solutions at a tempeiitture about 100° Fah., 

^_nit du not limit my invention to the use of thess solutions iit that 

^^HEtpcRiture. I therefore claim — 1. The electvo-dii^i\<ja\^ oi 

^^^bel by meaas of a solaiioR of Liia doul)\o eviV'gVaiV.'i ol x^u^^ 
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anil aliiroina, prepared nnil used in such a manoer as to be frea 
firom the presence of amtnonia, pot;is!i, soda, lime, or nitrio aoid, 
or tvom niif acid ov alkaline reaction. S. The electro'deposidon 
of nickel by means of a solution of the double sulphate of nicke] 
and putash, prepared and used in snch a manner as to be frea 
from tlie presence of ammonia, soda, alnmiua, lime, or nitrio 
aold, or fi-om any acid or alkaline reaction. 3. The electro- 
depuslLion of nickel by tneana of a solntion of the donble sul- 
phate of nickel and magnesia, prepared and used in such a man- 
ner as to be free from the presence of potash, soda, alumina, lime, 
or nitric acid, or from any acid or alkaline reaction. 

CSB OF BORAX IIT QLA8S HAKUFAOTDRE. 

MM. Maes & Clemendot, glass manufacturers at Clichy, pro- 
dace a crystnl ns fine as the best Baccarat and St. Louis crystiJ 
by using boracia acid. 

The presence of this flax allows a raodiBcation in the composi- 
tion of the crystal, as the oxide of zinc can then be substituted 
for the oxide of lead ; and soda, lime, or barytes can Ibus replace 
potnssa. 

The barosilicfttes of sine and pokissa, of potassa and barytes, 
of soda and zinc, manufactured by Maes & Oleoiendot, are r«- 
markablo for thoir limpidity and wliiteness. The following are 
&e proportions : — 

Silicloas sand (nhite), 161 MS 

Minlnni J61 SM 

PotaiEa<liitqiulit;} 60 53 

Bonx, 18 1 

Nitre 18 3 

Huagaaeie 18 1 

Araanioua wid, 18 1 

Befose of fornior operatioiH, 18 89 



GLTCEEINE CEMENT, 

Professor Hirzol, of Leipzig, has discovered an important use 
of glycerine that ought to be more generally known. Ho findfl 
that wiien glycerine is mixed wilh finr- and weil-iiried litharge, 
it yields a cement that is capable of a large number of applicth- 

All metals and nearly all solid bodies can bs bound together hj 
tJiis c(>ment ; it is said tohnnlpn under watpr as readily as m the air, 
and til resist a temperature of 500°. It is especially reoom- 
mended for such pieces of apjiaratns as are exposed to the actkm 
of chlorine, — hydroohloric acid, sulplmric acid, sulphurous add, 
and nitric acid; also the vapor of alcohol, etlier, and bisulphida 
of cai'lion, — as none of these sgents act upon it. Tlie cement can 
be usiid in steam engines, pumps, founiiations for machinery, 
and, linaliy, as a substitute for plaster in galvano-plaatic and 
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electvo-platiDg. The propoition of glycerine and litharge tit bo 
talicin must depend somcwiial upon Iho consisWncjof tliecemont, 
and its piiiposed usua. An excess of glycerine would retard the 
SL-ttiiig', as it does not readily evaporate. Tiiia new use of glycer- 
ine adds another application to a substance that only it few years 
ago was thi'own away. 
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The gold-lacker lining of a Chinese cabinet in the Museum at 
_assel x>ee)ed off, and thus gave Dr. Wiederbold the opportunity 
of studying the composition of this substance. On esamining it 
he found particles of tin foil attached to the lacker; so he comes 
to the conclusion Chat this material formed the ground upon 
which the lacker varnish was laid. His attempts to imitate the 
Tarnish were perfectly successful, and ho gives the following 
directions for the preparation of a composition which closely 
resembles the true Chinese article. First of all, 2 parts of copal 
and 1 of shellac are to be molted together to form a perfectly 
fluid mixture, then 2 parts of good boiled oil, made hot, are to be 
added ; the vessel is then to be removed from the fire, and 10 
parts of oil of turpentine are to be gradually added. To g^ve 
color, the addition is made of solution m turpentine of gum gutta 
for yellow, and dragon's blood for red. These are to be mixed 
1r enfficieat quantity to give the shade desired. 

I MALLEABLE PROPERTIEa OF CHINESE BRONZE. 

The " Journal of Applied Chemistry" thinks the nnsnocesBftil 
attempts made to manulacture Chinese gongs and bells, in Europe 
and the United Slates, are duo to the mistake that was made of 
hammering the Chinese alloy at the ordinary temperature, instead 
of working it at a high temperature, according to the recent dis- 
covery miSe by Professor Riche, of Sorbonne, who has been per- 
fectly successful in his experiments made on a large scale at the 
Paris Mint. 

The different analyses have shown that the Chinese aUoy was 
formed of a certain proportion of tin and copper, in the propor- 
IJOD of 20 porta of tin to 80 of copper. Ingots of bronze were cast 
containing 21.5, 20.0, 18.6 per 100 of tia; these were afterward 
snbmitLed to the action of the hammer, at temperatures varying 
from the ordinaiy temperature to a red heat. At the ordinary 
tempeiiLtui-e the metal was as brittle as glass, but approaching 
300° to 35U° Centigrade a sensible amelioration was noticed. At 
a. dark-red heat it appears that the condition of the metal is quite 
different, as this alloy can be worked as easily as iron or bronze of 
aluminium. 

The metal flattened without cracking under the most powerful 
blows of enoiinoiis hammers, and can be reduced witliout the 
slightest difficulty to sheets of one millimetre thickness. These 
sheets have exactly the a]>pearaucc of the Cliiuese bronze, and pos- 
sess great flexibility. 
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Tiic itction of the hiiuiQating is more stiikinv, because, under 
the bamiiicr, the metal is so soon cooled ; thnt is, it hits to be ra- 
heftted from titue to time, wbii'h operation complicates the workj 
in using a Inminating macbiue tlie worli ia done wi^h extremv 
rapidity, espeeiftlly if enre is taken to beat the alloy to a red heat. 
At an ordinary temperature a single passage unaer the lftiuin»- 
tors would break the sheet in thouaanda of pieces. This alloy can 
igh temperature like iron and steel, and presents the 
fine and honiogcneoiia grain of the latter; it is soldered wiQioiit 
difflculty with the ordinary jewellers' soldo'. 

The following tests will demonstrate that the density of the 
bronze suffers very little modificatjon by the hammering or lami- 
nating process : — 



t. tin, 8.912) 



ZTNG AS A BUILDING 



Stone, and stone only, says the "American Builder," has 
always been deemed, by areiiitecta and othei-s, the appropriata 
material to be employed in the ornamentation of lioildmgs, and 
doubtless there has existed, nntil a comparatirely recent d.ite, tba 
best of reasons for this theory. Fii-st, stone is durable ; there ia 
nothing oi'dinarily entering into the composition of our building 
that, in this respect, can compare with it; and again, from ita 
peculiar facilities, few other suitable substances can be worked 
into the required form, offering the means for such boldness and' 
strength in the general effect, or such correctness and delicacy of 
detail. On the other hand, however, stone can be employed on^ 
at a considerable expense, both in working and trangpoi'tatioD«' 
ftnd, in some localities, distant from quarries, this expense reachefe 
- a point where the employment of such material is practically pre?* 
eluded, save where its use is an absolute necessity. In oraAir 
mented fronts especially, where stone has heretofore been cddv) 
sideted indispensable, its use is being discarded, and meb^ 
imitations are biking its place. 

The principal objections raised against the use of metal lie lai 
the fact that it is untruthful, and, therefore, inappropriate; biit^ 
certainly tho use of an imitation in this particular is m no senaof 
more appropriate than the use of hollow iron columns in imit&>i 
tion of stone, and the employment of similar counterfeits i 
terior oraamentntian. Framiuent among the substitutes for 
is zinc, a material which bos proved eminently adapted to the 
purpose, and is rapidly acquiring a place among the building, 
material from its adaptability to all forms as well as from its iasb", 
ing qualities. With the intraduction of pressed ornaments of 
this inateijal the expense of exterior decorations has been greatly 
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■ ndnceil, and an additionnl advantngo is gained in the fact that, 

nion) tlie I'acility with which it is worked, there exists but littla 

ffjttfference in the cost of the plainest and mast eLiborato patterns. 

IrSpio work, vihea coated with paint suited to the puipoge, may be 

ntade to reseoible cut slone work so closely as to deceive the eje 

1^ Biny one not an expert; and in like manner the interior of 

P^ildlnga can he ornamented with zinc in imitation of stucco, or 

K^mbellished with elaborate mouldings at a small cost, which work 

KUSy be cleaned at any time without fenr of injury. In the ornar 

^Bientation of old buildings, which, if of cat stone, could only ha 

tfecomplished by taking down the walls, zinc nlao plays a uaeflil 

part, as decorations may be put on without displacing any portion 

of the structure. As a i-oo&ii^ material its value has become 

generally acknowledged in Europe, and, in this country, is 

rapidly acquiring an equally high reputation, particnlarly in the 

construction of largo buildings. When exposed to the iullucnca 

of the atmosphere, the oxidation that at once ensues, instead of 

rapidly ealins up the metal, soon forma a cmat which hardens 

and effectually protects the body of ttie covering from farther 

damage. 

The points which we have presented above in regard to orna- 
mentation are simply those which seem most impoilant in demon- 
Btraling the value of zinc as a building material, and while we 
do not by any means advocate its use generally in the place of 
stone in ornamentation, where stone is plenty and cheap, yet wa 
wish, if possible, to ovt^reome the prejudice which appears to 
exist in many instances where the employment of zinc would b* 
more economical and equally appropriate. 



I PEOGBEsa OF INYENTIOS ABBOAB. 

Tn a paper read before the British Association for the Ad- 
vancement of Science, Mr. J. \V. Cooper, who has given much 
attention to the Watering of Streds by GhemieaU, states t£at 3 streets 
in tiie city of Liverpool were watered with salts during the 
month of Jnlj;, 1869, with vei-y favorable resnlta, so much so 
tliat the experiments were continued this year. It was difficult 
to prove the economy resulting fi'om the use of chloride over a 
limited area ; and the Westminster Board of Worka, after obaerv 
ing the effect produced at Whitehall and Knightabiidge, resolved 
to extend the e:^eriment thronghout their entire district, com- 
prisino; an area of 250,000 square yards. As soon as the area was 
extended, the economy in labor and water was at once made 
evident. By using \i ton of chlorides per day, costin"' £3 16s., 
the labor of 10 cart-horaea iind men, costing £4 10s. (at 9s. oer 
hoi-ae, carl, and man), can be dispensed with, and, consequently, 
the quantity of water they would spread is saved also, namely, 
"=" loads of 250 gallons each, which, at lOd. per 1,000 gallons 
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'a fair average pnce for water in London), would amount to £3 
" . lid. in addition to the 15s. per day saved ia VaWiT:-, 'Otsaa 
iTring a olenr gain of £i /s. lid., after pajmg Sot VliRi e.BJs». 
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AJUItTAL OF BCIEHTIFIO DISCOTXBT. 

An effeoUve method of remedying the ctiIs arising from oreanio 
matter deposited on public thoroughfares is becoming daily & 
serious mMlter fov consideration with sanitary untlioriclea, ns much 
sickness is belieTud to arise from the mnlaria emanatinK from 
this source. Tlie disgusting odor and duDgcrous natnre of some 
of Ibe deodorizing agents used were strong evidence that thej 
would not be used at all if the necessity lor some determined 
action to prevent the spread of contagion and disease was i 
fully recognized. The ileliqneacent ciiloiide of aluminum, __ 
oently introduced to public notice by Professor Gamgee, seemed 
to meet all the requirements needed In the antiseptic of the 
future. It was n on -poisonous, and free from any odor; it pre- 
vented ducomposition, and arrested it when commenced. It 
absorbed noxious gases resulting fi-om putrefaction, and de- 
stroyed parasites and germs. It was also not to be surpassed as a 
precipitant and deodorizer of sewage, and was only oue-third the 
cost of carbolic acid. Mr. Cooper piopoaed to add a sufficient 
percentage of this chloride to the salts for street-waterinv, aud 
Uiereby afford a means of thoroughly aud effectually purifying 
public thoroughfares without additional coat to the rate-payers, 
the value of the water and labor saved being more than sufficient 
to pay for the use of the chlorides. 

There seems to be considerable activll^ (n invention abroad. 
The stimulating effect of the war on military invention seems, 
however, to be gradually subsiding. 

Interesting to nauLioal men is a newly patented Steering Gear, 
which is an ingenious application of hydraulic pressure to move 
the rudder. The rodder-head is provided witli a strong tiller, 
which is actuated by means of a pair of hydraulic rams placed 
horizontally on each side of the tiller athwart the ship. These 
r.ams are connected together at their inner ends, between which 
they carry a block or bush, which works on the turned cylindri- 
cal end of the teller, and which permits the tiller to slide radially. 
These hydraulic cylinders have braaehes attached to their outer 
ends, to which strong hydraulic pipes terminate in a slide valve 
chest having three ports, namely, one of the end ports, commn- 
nicating with one of the above-named hydraulic cylinders, which 
the inventor calls the port cylinder, the other extreme part with 
the other or starboard cylinder, and between these two ports the 
exhaust port is laid. 

Mr. B. Weare, of Stonehouse, England, has patented a method 
of Uiilmng Waste Thread in the manufacture of textile fabrics. Ho 
accomplishes the end sought by retuiiilng the waste threads to 
the condensing carding engines by means of mechanism, tha 
greater part of which Is attached to one of the scribblers, in pre 
erence to the last. Over the end of the carding engine, rollei 
are fixed, over which rollers the Wiisto thread from one side o_ 
the engine is conducted to the other side, and tiio threads from the 
two sides of the engine thus brought side by side. The w.ista 
threads are taken up by, or coiled u])on, a roller or spoon driven 
by any convenient gearing from the carding engine or otherwise; 
aad the said roller or spool, when filled with the waste threads, 
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is conTeyed to the Bcribbler (the axis of the roller or spool plitced 
in suitable supports), nnd made to hear or rest on n fiociitid voller 
or drum, wEiich has a slow, uniform rvitary molitm comraiinicated 
to it, whereby the waste tlireiids are unirormly delivered into the 
elivtir as it comes oCf Ihe scribbler. The sliver passes to the oon- 
densing carding engine in the usual way. 

Pmtagrapkic Embroidery is a name applied to nn ingenious 
method of performing needle-work, invented by Mr. Billwiiler, of 
St. Gall, England. A numher of jointed frames are employed, each 
carrying Uimbouring or sewing apparatus, Tliey are so arranged 
and connected together that the needles tlioy oarry may be made 
to traverse in any direction over the surfaces of the fabrics to bo 
embi-oiderediand that the movements of the several needles shall 
be sinmltiineons and similar. Tlie ncedle-fmmes are also con- 
nected with anentitgraph having a tracing point capable of being 
led by the wortman over the lines of a pattern which it is desired 
to copy, and when this is done the needles will eachti-avel in and 
worli along a path similar to that passed over by the tracing point. 
Thus each needle will produce embroidci? i-eserabling the pattern, 
but not necessanly of the same aiite ; usually it is preferred that 
Hie pattern should be on a larger scale than the work produced 
by its means. 

Paving Streets — French — consists, first, in the employment 
of wood disintegrated into fi-agments, of as gi'eat a length as 
possible, in the construction of rides and biidle-paths, carriage- 
drives, riding-schools, and train ing-gi-oun da, streets and roads of 
all kinds. Second, in the employment of disintegrated wood of 
shorter length than the preceding, in the construction of foot- 
paths of all kinds for promenades and gardens. Third, in the 
employment of disintegrated wood, mixed or not with pitch or 
with antiseptic material, or botli, as a cushion for supporting the 
sleepers of railways. Fourth, in the employment of this disinte- 
grated wood, mised with pitch obtained from gas tar or otherwise, 
or with natural asphalte or bitumen in the construction of roads, 
footways of streets, public drives, and any description of works 
ia which asphalte Is ordinarily employed. 

Sii' William Fairbaim, of Manchester, England, has invented 
an improvement in Sleam Boilers in wiiich he combines together 
8 cylindrical shells of boiler plate, lie arranges them parallel 
the one to the other, and horizontally, or neaiiy bo. Two of the 
cylinders, which are set side by side, are each traversed from end 
to end by an internal tube, in which are the fnmaces, and these 
cylinders each communicate with the third cylinder, which ia 



placed over and between them, by 3 or other number of pipes 

CiBsages, of sufficient size to allow the steam genemtcJ m 1 
wer cylinders to escape freely into the upper, and to allow the 
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freely to circulate. 

A Liverpool inventor has patented .1 taper or Friction Light, 

which is made after the following formula: He takes 1 ounce 

saltpetre, one-half ounce powdered oiTis-i'oot, one-eighth ounce 

"' minium, and 3 ounce of phosphorus, or any other convenieut 

ttion-match composition. To these ingredients, tlic phuspho- 
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TDB beiDg dissolved, he addi 
oil, varying the quiiiitity nccording to ilie 
resDilant tenitt^ity or nexibililj required. 
ents nre well incorporaleil, the invwntot 
anlphur, in iJie propovtion of frfm 10 ta 
ride of sulphur to every hundred parts 
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preferably castor, 
I of tlie oil ttnd the 
Aft«i' all the ingredl* 
dds thereto chloride of 
15 parts of liquid chlo- 
)f oil, agitates quickly, 
And shttpes into the form required, either by moulding, catting, 
preseing, or drawing. 

A very ingenious nut^tmatjc device for Flvaking Sewera has been 
Tiroduced by a London inventor. In this device, the fiix)d-gate 
IB hinged, opening upward and outward upon the release of « . 
hook bolt by the buoyant power of a large oopjier float. Many 
lives have been lost throngh the action of poisonous gases, in 
flushing sewers, which flushing this simple device does wbuneveF 
it is required. The rush of accumulated water swiugs the gala 
outward, and also carries off aceuinulations of sewa.ge. Aa 
Boon Hd the flood current eubsiiles, the gate swings back to its 
original position, and is nulomatio^illy locked. 

A uiachine for Hackling Long VegttdbU Fibres, such as aloe, 
manilliL, hemp, etc., conststs of a drum, revolving on a horizontal 
asis. and armed with teeth or spikes pointed at the end, and 
having sharp, annular edges in front, or at the front and back. 
This drum is of such a size that tlie fibre upon the machine shall 
not be able to lap more than about half way ixiund it. This ia 
an English invention. 

A Fi'eiich invention, in the same line as the above, is a maohine 
for Combing Flax. Two endless chains, consisting of fl;tt links, 
are caused to ti-avel together over flat-aided pulleys, and disposed 
one above the other; the two adjoining or opposing 6urraceao£ 
the two chnins being held in contact with each other by passing- 
between guides. Those surfaces form nippers for holding the tuAs 
of fibres while being combed or straightened, and serve to cany- 
them along, at the same time, to a receiving-trough, whereia 
each tuft is deposited in succession, the one overlapping slightly 
tie other. The bottom of the receiving-trongh consists of an 
endleKS travelling bimd, which continuously conveys away tiia 
combed tufts in the form of a ribbon or sliver. A vibrating arm, 
worked by a crank and provided with a crosn-head cir rake, serves 
to take each tuft as it is released from the nippers, and draw it 
into the receiving-t rough. 

A Swedish inventor has patented a process for mnkieg Arl^ 
dal Leather. He takes leather wastes, leather cuttings, leathsc. 
shavings, or other small bits of leather, either new or old, ko&j 
reduces them to a kind of fibrous pulp, by hand labor, or by ai 
machine or mill (either by grinding, pounding, cutting, rasping, 
carding, or grating) ; if old waste is used it should first be cleaneO' 
tliorouglily. This matter or pulp is then kneaded with In<^n 
rubber, which is rendered fluid, or dissolved in oils or s|m-iiB, and- 
treated with ammonia. He prefers to dissolve the Inuia-rubbex, 
in oil of turpentine. To efiect this, the inventor cuts the Indi&^ 
rubber into pieces and mixes it with the oil, after which h9' 
lets it remain quiet in a closed vessel until it is dissolved. When tlt% 
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India-nibber is dissolved, ho adds aoiiuoiiia, of a, strengtli of 30 
per cenl., in tlio proportion of about equal parts by wuiyht of 
AttiQioni:! to llie Iiidiai-rubber contained in Cha solution ; when the 
ntttsB has becuniQ of a grayish- white color it is ready to be mixed 
■with tJiL- pulp. 

A protective coating for iron and other metals haa been in- 
vented liy Mr. J. Cronziers, of Ollioulos, France, to which the 
inventor has given the name of EUctTo-Cathodic Inndaling Mastic, 
which tu the srfeniiflc reader will convey the fact that its 
applit^tioD will prevent the con'osiori* of metal when immersed 
in fluids calcplated to generate galvanic action. Its composition 
iind application are as follows: Take of sulphur (say) 38 pec 
cent. ; cual tar, 20 per cent. ; guttti-pei'cha, b per cent. ; minium, 
or red lead, 6 per cent. ; white load, 7 per cent. ; pitch, 10 per 
cent. ; resin, 10 per cent. ; spiiit of turpentine, 4 per cent. ; total, 
100. Melt the sulphar in one vessel, and coal tar, gatl«-percha, 
miniom, white lead, pitch, and I'esin, all tngether, in Another; 
but before adding the guttvpercha to the coal tar, dissolve it, as 
far as possible, in the spii'it of turpentine, and when all these 
ingredients have melted, poor in the solphur veiy gently from the 
separate ressel, then thoroughly mix the whole, and apply the 
composition hot b^ the aid of a brush, by dipping the article to be 
coated into it, or lu any convenient manner. 

Mr. Crockford, of Dublin, Ireland, has invented several new 
processes for utilization of waste products. One of these is a 
method of treating what is known ns fiuz skimmings, produced 
in the process of galvanizing or coating iron witli zinc. For this 
purpose he adds a. sufficient quantity ot hydrochloric or sulphuric 
acid to the flux skimmingato dissolve all Che zinc, and then pre- 
cipitates all the zinc with the ammoniacal gas arising fi'om the 
distillatioQ of gas liquor, by which means he obtains oxide and 
sulphide of zinc and hydroc hi orate or sulphate of ammonia. 
Sometimes lie passes through the solution, toward the end of the 
operation, a stream of sulphuretted hydrogen, for the purpose of 
reudei'ing the precipitation quite complete. 

A second process by the same inventor consists in the treat- 
ment of the liquor from paper mills resulting from boiling esparto 
grass, wood, or other mateiinls in caustic soda. Ue first evapo- 
rates the liquor to dryness, and then scibmita the dry product to 
distillation at a red heat, whereby the volatile and other matters 
are collected, and he afcerwai'da extracts the carbonate of soda 
left in the furnace or retort in which the distillation has been 
effected by lixiviaiion, at the same time extracting a quantity of 
black, similar to " lamp-black." 

The same inventor has devised a method of condensing and 
collecting the fumes and gases from the flues of furnaces in which 
lead and other ores are smelted. To do this ho draws off the 
mised fumes and gases fi'ora the flues of furnaces wherein lead 
or other metal is smelted, and forces them, by means of a fan or 
Other similar means, into and through a qimntity^ of filtering 
material, such as canvas, cotton, or line coke, which material 
may be renewed fiom lime to time whea it becomes clogged : he- 
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fore pHi^ing the AinKis and gases Ihrough tbe Bnid material they, 
are cooled l>j passing them through ahowcrs of wiiter or otherwiae. 
ThoB materials which would otherwise be dustroyed by the heat 
are utilized. 

A Hungarian eentleman bos, we are told, constructed a raal- 
waj' 6 miles in len^h on a monntain in the heart of Hungary. 
A remttrbablo peoalmrity is the total ab^nce of all permanent 
way. Square beams ol' oak 8 in. high and 14 in. broad are laid 
on the ground, and nnly at rare intervals, where the great avr 
evenness oi' the ground aUlolutely requires it, cross-sleepers are 
laid under them. Each of these longitudinal beams lias a length 
of 18 ft., and on the two edges of the beams are the rails, which 
are only 3 in. broad, and so thin that they weigh about 1 lb. per 
foot. These beams and rails may be taken up at any moment, 
and the railway thos rclald whenever it is required. The trucks 
run on two pairs of wheels 8 in. in diameter; the bodies of the 
ti'iicks are about 3 times the width of tbe 1*3113, and are placed 
BO low on the wheels that they have just room to pass over them. 
The arrangement of the weight and tbe system of brakes are 
said to be so perfect Ibat the train may he stripped when on a 
gradient of 1 in 7, and going at the rale of 20 oi- 30 miles an 
tour, within C to 8 yards. Tbe 5 miles cost 10,000 dollars, 
and aller tbe experience now gained tbe work may be done for 
about 1,000 dollars per niile. 

The substitution of heavy paraffine oils for high-pressure steam, 
used to obtain high temperatures fur tbe evaporation of liqiiids, 
has been made in an establisllment at Lambetb, England. These 
oils may be heated safely to a tempei"ature of from 600° to 700° 
Fah., and they circulate in heating esactljj like water. In the 
establishment alluded to the apparatus used is as follows : A close 
system being made, the oil heated in a coil pipe placed in a fur- 
nace rises first to an air-tigbt lank, I'rom which it runs through 
pipes and the jackets of pans, descending as it cools to tbe coil of 
pipe in the furnace. It is claimed that tbe method, besides beine 
safer, ia more economical than steam. A pyrometer is contrived 
to show the exact temperature of tbe oil as it leaves tbe tank, and 
means are provided for regulating and keeping the temperature 
uniform. This motliod appears to ns to possess great promise, 
and, if it prove entirely sncoessful, is capable of extension to 
many important branches of industiy. 

M. Buoomet, of Paris, baa invented a simple and ingenious 
method of cutting glass tubes. It consists in tbe employment of 
a metallic rod with a diamond set in one end, the rod being cov- 
ered with plaited cotton and supplied with a movable gauge to 
regulate tbe length. To use this instrument, all that is neces- 
sary is to introiluce the end carrying the diamond into the 
tube to bo cut, and then turn it around so as to make a 
soratoh with the diikmund around the interior of the tubo 
at the point where it is desired to separate the latter. The 
correct position of the cut can be insured by the use of the 
guard, which can be fixed at any desired point on the rod by a 
" ~. After the out or scratch has been made In the manner 



jieicribed, Itie tube can be nt once divided at tlie desired point by 
lernly bending it, or, il'the piece to be cut off is vtry sboit, all 
tbat is neoeaSiLi'y is (o hold tlie tube Hbavo the flame of a. lamp oi* 
candle, when it will at oiioo divide nt the point whore the diamond 
cut was made. M. Ducomet stittea thiit it is Abeolutiily nisoessary 
that the rod should be covered with cotton or similar soCt m:iterial, 
r that otherwise tubes cut in this way — gauge-tubas for in 
fwill enbsequently brcak when in u»e. The instvuuient 
olai'ly adapted to cutting gauge-tubes. 



SINGLE KAtL 

', J. W. Addis, C.E., ia experimenting in India on a new 
of single rail ti-aniway. The vehicles used, in. addition to 
s ordinary wheels, have a pair of flun^d wheels, one behind 
tbe other, i-unniug on the siugle I'ftil, which is laid at the centre 
of the track. The ilanged wheels are adjusted by a screw so as 
to take all the weight off the ordinary wheels, without lifting 
them much above the roadway. An experimental line has been 
laid, in part at an incline ot 1 in 40, and along this a pair of 
bullocks draw a load of 3 tons. The adrantages claimed for the 
system are : first, a very great dimiaution ol power expended 
in hauling as compared with ti'action on common roiids; sec- 
ondly, th:it the cost of consti'uction is only oue-ha1f that of aa 
ordinaiy tramway with 2 lines of rails. A tramway or railway 
on a eimil;ir principle was, we believe, tried eotno time ugo in 
France. — Science Seviea), Oct., 1870. 






"Mechanical ventilation in coal mines is steadily gaining 
^ lund on the older plan of producing; a draught in the up-cast 
shaft by means of a furnace. Mr. D. P. Morrison recently read 
a paper on the subject before the North England Institute of 
Mining Engineers, at which he stated, that in the deepest Eng- 
lish coal mines, mechanical ventilation would show an economy 
of 36 to 40 per cent, over fumace ventilation. After discussing 
various arrangements of mechanical ventilators, he gave the pre& 
erence to the Guibal centiifugal fan. — Science Seviem, Oct., 1870. 



PETROLEUM FOB BEATING LOOOHOTIVE B0ILEK8. 

b Two engines oa the Strasbourg lino have been fitted with M. 
Teviile's furnaces, and ai-e employed in the goods traffic. The 
^sumption of oil in the engines drawing heavy trains is stated 
EihaTS Deen from Hj to & kilogrammes fur every kilometre trav- 
Kd, or from 8 pounds to 12 pounds for every two-thirds ot a 
la. The oil is said to bo very completely burned, and there ia 
amoko and consequently no waste. Another advantage 
vi, there being no sulphtir in the oils the &\.Tao%'^Ve,t'b o\ 
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tonnHs would be free from that inost (lisagreeBhle and obnoi- 
s contamination, sulplmrous acid. — Journal Franklin lasii- 



Mr. Joseph Woodward has taken ont a patent, which may tnm' 
out to ha of great importance to every iTOn-smeltiog district in 
England. The millions of tons of slag running from the blast 
furnates, and pilnd up in sucbiinaiglitlynenpsin all such districts, 
are to be utilized in the manufacture of a now brick. It ia 
gtatcd that the hrick ia damp-proof, that it is very solid and firm, 
without flaw, and pleasing to the eye. The inventor opines that 
it ia likely at once to take the place for ornamentation at present ' 
occupied bv the costly SlaffordBhire blue brick. Mr. Woodward'a 
brick e:in, it seems, bepi'oduced so economically, that they can be 
oSered at less per thousand than the ordinary clay and fire- 
bricks. — Van Noatrtuid^a Eng. Mag. 
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AK EARTHQUAKK-PKOOF CHDHCH. 

The people of California, since the earthquakes of 1869, have a 
great fear of recarring shocks, and, as an indication of this whole- 
some alarm and adesire to prevent loss of life, we have intelligence 
from Sau Fmncisco that the Roman Catholics are building there 
an " earth qoake-proof chui-ch." This edifice — St. Patrick's 
Church — is built on a plan to prevent loss of life in the event of 
the shaking down of the walla. The side waDa above the base- 
ment are only 30 feet high. At this height a roof rises, which, 
with the main roof, ia supported independently of the walls by 2 
rows of pillars inside of them. Both roofs are firmly bound to the 
pillars, and the pillars arc fastened together by iron cross-beams, 
secnred with heavy iron bolts, forming a nei*ork of great 
atrenffth. The theory of the plan of construction is, that, shonld 
the pillars be shaken down, the roof would ho launched off out- 
side tho walls, instead of falling inside, thus giving a chance of 
escape from the mins. In thus fallino;, the roof would be carried 
■side a distance of 80 feet, the lengtn of the pillars. — Soitntijie 
JountoL. 



The state of the works on Mont Cenis Tannel, Jan. 1, was as 
follows ; From the south, 20,510 feet iirul been executed, and from 
the north, 14,958i, making a total of 35,463^ feet, and leaving 
4,914 feet to be accomplished. — Van Nbstrand^s Eng. Mag. 

[Jan. 1, 1871. — HewB has been receifed of its completion. — 
fdttor.] 
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USOHAinOS AMD CBBFOL ABU. 
NEW LIGHTHODSK AFPABATCS. 



light which passes l)i'hind Llie flume has hitherto beon svnt rnrwnrd 
bj two optical itgents, BO as to mingle with iho front lig-ht, nnii ihua 
to reach the eje of the niAriner ; but tlie object is now effected for 
pai't of thi; upper core of raj'a bj means of the new priflms alone, 
so that one agent is saved, and the loss of liglit by abaorption and 
superSeial ntSection is prevented. 

The pnsms act hy rerraction and total reflection, and consist of 
glass of the ordioaiy iiidejt of refraeiion. By means of the prisms 
and a spherical mirror, the whole of the back light is sent for- 
ward. 

THE WORXINO OP BBOXZE. 

The secret of [he manufactiira of Chinese gongs seems to hnva 
been rerealed recently byMM. Julien and Champion, wlio have 
found that bronze, which is brittle at the ordinary tcmixrature, 
becomes malleable at a dull red heat. Experiments Liti^ly made 
on this matter at the Paris mint, with the view of determining the 
conditions most favorable to working Ihe alloy, found that a 
bronze contiiuing 20 per cent, of tin, which at tiie common tem- 
peratQi'e Is as brittle as glass, may, at a dull red beat, be forged 
and beaten, out as easily aa soft tin. 



ntON BHtPS. 

Iron for ships is vapidly superseding wood in English ship- 
yards. Jn I8G5 there were 806 wooden ships built in England, 
in 18G9 bnt 321. In ISGa tlie tonnage of iron ships built was 
235,937,' against 06,977 woodeu, and 21,121 of composite. Iron 
ships are more durable, rcqiiii'e less ri-pairs, and st:ind heavier 
storms than tbose of wood, and it will not be long till the latter 
:t be entirely superseded. 



GDNNERr EXPERIMENTS. 



The London " Globe " detoils some late artillery experiments 
which showed that, in spite of all possible care in the arrange- 
ment, (be exact level of the centre itoing taken on the target oy 
means of a tbeodoUte, the shot would strike 10 inches above it. 
Theoretically, the shot would fall by gravity, and its centre 
should have struck about 2 inches beloiv the level. The probable 
explanuliou is, that the recoil is sensibly felt before the shot has 
left tlio gun, and that the resultant of theforeos acting on the gua 
and carriage ti^nds to throw the muzzle up; thus the projectile, 
althougli spcmingly fired point blank, really leaves the gun at an. 
angle. ^Vith the 12-pounder breech-loading gun this angle was 
found to i:qital about SO minutes, while with the 9-pounder maz- 



zle-londing In<1iaii gun it equnls about 13 miautes. The difference 
ia probably due to tbe projectile taking a, lonorer time to pass 
through tlie core of the breech-loading' gun. ft may be men- 
tioned thnt when tbe gun is swung us » peudutora and fii'ed witb 
its axis horizontal, tbe shot strikes below the level. 



cumsa VF large iron shahts. 

The Buffalo correspondent nf the "New York Tribune" 
writes: " It is frequently very difficult to break up great ahafta 
of Cftst iron when necessary to prepare tliem for the furnace.. 
Old cannon h&ve, therafore, sold low. Upon some, powder and 
nitro-glycerlne have been ti'ied in vain. Some have been bursl 
by ice, others by wedges driven by machinery or long-continuair 
hard labor into the mnzzle. Here they are cnt in two by a. con- 
tinuona stream of molten iron, which wears away tbe iron as a 
Stream of hot water woald eat into a muss of ice. Tbe gati fa", 
rolled upon a frame in front of and level with the furnace mouth.' 
Then the muzzle end is shoved in as far as possible among other 
iron, the opening filled up and luted around the gun, tbe end of, 
■which is melted off. At the next charge it b shoved in anotheP 
length, and is thus reduced uutil the breech can finally be rolled 
in and thus finished without any more expense than with pig ati 
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AN EIGHT-TON STEAM HAUMER. 

The Landore Steel Works' have erected a siurfe-actiug stea 
hammer, the head of which weighs 8 tons. The cylinder is ; _ 
inches in diameter. The anvil block, which is cast in one solid 
piece, weighs 75 tons. 



COHBOSIOH OF IROK WATER PIPES. 

Two wrought-iron pipes, 7 feet in diameter, have been laid Ol 
the aquednct bridge by which the Craton water is carried orei 
the Harlem River, and much trouble has been experienced fron 
their lusting, but on examinalioa it appears that at eacli joinV 
where a lap of some 15 inches is made, no nokible amount of . 
rust is formed on the entire belt under the lap. It was, at first, 
eup[>osed llwt some molecular change, produced by the riveting' 
(wliicli is double), was the origin ot this protection, but this idak. 
is opposed by the fact that the rivets in otiier parts show no suol 
action, and tliat the proteotion in the laps is not concentric wid 
the rivets, but stop abi-uptly with the edge of the lap, Mr. Graj 
also informs ua that the plan of painting the pipes, wiien hot 
with Itoiled coal tar, has met with uniform success in his expert 
ence, and also at Boston, where very serious dlfficalty was beforft 
experienced by stoppage frum accumulation of rust. An attempt 
to protect the Ci-oton pipes by strips of ainc entirely failed. - 
ihumalJ'rcnMin Inalitute. 



MKOBASBX AND USsniL ABTS. 



HIGH-PHKS8CKE CONTERTEn. 
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Mr, Bessemer liaa patenteil a method of condHcting hia pro- 
oesB under pressure, by menns of which suffitlent heitt is pro- 
dnced to rettiti cniuplete fluidity in the steel until ic is poured 
into moulds. For Ibis purpose he mokes the converting vessel 
of great strength Hnd as air-tight as possible, and makes the 
mouth of it circular instead or oval, and of smaller size than 
UBnal, lining this month with a. ring of well-bui-nt fire-clay or a 
composition of clay and plumbago. Mr. Bessemer states thnt 
for the converaion of the purer Kinds of Swedish chareoal pig 
iron and for mottled or white hematite pig iron mixed with gray, 
a back pressure in the vessel of from 8 to 15 pounds on tlie 
squai'e ineh will give good results, aud in but a few cases will a 
pressure of 20 pounds per square inch be necessary; while a 
pressure as low as 3 or 4 pounds will be of little practical 
advantage, and below 2 pounds per square inch he lays no claim 
to a useful effect. 



f A NEW HETHOD. 

At the last meeting of the Fnmlilin Institute, tiie Resident Sec* 
retary. Prof. Morton, exhibited in the lantern some pictures on 
gelatine, prepared in a manner devised by Mr. Shepherd Hol- 
man,' a member of the Institute. 

For this purpose, a sheet of gelatine, such as is used for tracing 
by engravera, was Becurelv fixed over an engraving, and with a 
sharp steel point (made by grinding down the cud of a small, 
rotmd file), the lines of the original traced pretty deeply on the 
transparent substance. Lead-pencil or crayon dust was then 
lightly rubbed in with Uie finger, and the picture was at once 
ready for use. 

A number of such drawings could be easily carried between 
the leaves of a book, could each in succession be placed in a 
frame or cell made of two plates of glass supported by a frame 
of Uiin card of three edges, and united by paper or muslin pasted 
around Ihe same edges. The effect of these drawings in the lau- 
teim was excellent, and their ease of production very great, 



W. Hay, of Glasgow, Scotland, has just patented the following 
process. He first immerses the oat-husks in water, in a tank or 
otfter convenient vessel, in order to float off mustard and other 
seeds with which they are generally more or losB mixed, and 
which, if not separated, materially deteriorate the quality of tlie 
pi^r. IE is of advantage to have the water well stirred, as it 
fecllitates the separation of the foreign seeiis, and allows them to 
fioat to the surface. Tlie oat-huska are then allowed to settle, 
and Ihe surface scum and floating seeds are drawn, off b^ aa ii^i«- 
flow pipe at the top of the tank, or aUimmeA qS \>^ d. ™i«.ei *« 
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Other tool, or otherwise removBd, after which the water is drtuned 
from the oftt-husks, by a waste-water pipe at the bottom of 
the tank, and beneath a perforated false bottom, fitted with a 
Btraiacr wliich retnins the oat-hoRks. The oat-hDsks may be left 
to steep in the water for from 6 to tO hours after or dming the 
removal of the scum, aa this stepping, by »flening them and 
helping to loosen the silica from the fibre, facilitates tlie aubse- 

Saent boiling process. The remainder of the process does not 
iffer materially from the onlinary one in making paper from 



AK IMPER1SHABI.B HOT-HOTJSE. 

From the recently published list of English patents it appears 
that Mr. W. P. Ayrcs has secured "Improvements in the Caa- 
Btruction and Arrangement of Horticultural and other Buildings 
or Erections or Structures, and in the Means and Appliances ioor 
Heating the same." These consist of roofs formed without 
eashes, sasli-bara, pntty, or paint, or iyny wood-work outside, and 
consequently no painting will at any time be required. Secondly, 
Mr. Ayres forms his floors, plant'Stages, and side or partition 
'walls in slaha of cement concrete, strengthened in a peculiar 
manner so as to bear any amount of pressure that may be placed: 
upon them, and yet admit of being perforated for tho air to circo^ 
late through them, panelled to hold water for evaporation, or the! 
pots to stand in, or perforated and panelled. These slabs, it ia! 
said, can be manufactured of any required strength, and, conse- 
guently, are suitable for fire-proof floors, partition walls, tabling^' 
or shelving for shop, office, or warehouse fittings, or for anf 
situations where slate or marble slabs have hitherto been uset^ 
with the advantage that they can be manufactured of any size^. 
and in the place where they are required to be used, lelt roag^' 
for ordinary use, or be finished plain or in colors with tho face of' 
polislied marble. Thirdly, Mr. Ayres introduces a, now svsteni 
of beating, dispensing witli plunging or fermenting material for* 
bottom beat, and substitutes a system by which n stream of aiiv 
moist or diy, !s constantly pnssmg through the centre of tba 
earth containing the roots of the plant as well as around the sidef 
of the pot. For glazing, Mr. Ayres uses flat glass of great 
Btreneth and quality, jointed with transparent cement ; or he mayi 
use glass turned up at the sides, or any other form of bent glass 
tiiat he may find necessary for the purposes of his invention. 
The alleged advantages are, economy in brst construction, port^ 
bility (when desired), and when manufactured in iron, g&lw 
vanlzed, a house so imperishable as to wear for a lifetime withotit 
further cost. 



Herring, Fsrrel & Sherman, at the fair of the American. Ihsti-, 
tate held in New York, exhibited a new st-sle of bucglar-proof- 
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tplegdcUen, combined with welded 
_ . . . ^ ''i ""'1 the top is iiiiaed to open the 

safe or lowurod to close it by a veij sti-on^ vertical Bcrew in the 
centre of tJie cylinder. Ab the top is raised, the wood-work, con- 
taioing draweiB and pigeon-holes, also is r.iised, so as tn become 
accessible. A combination lock fastona the top when closed, so 
that it is held in a very secure manner. This safe appears to be a 
Tery difficult thing for bnra^lnra to deal with, and we judge will 
not often be attempted by that ingenious fraternity. A desk-snfe, 
also of new style, exhibited by the same firm, is worthy of notice. 

An application of electricity to bank locks, exhibited by tlio 
Electro-Bank Look Company," No. 9 Willoughby Street, Bi-onk- 
lyn, is a most ingeaiona affair. A combination lock is worked 
entirely by electro-mavnetiaDi, and is placed within the safe on 
the back watt, opposite flie door. Its wheels are worked by elec- 
tro-magnetism, the circuit being controlled entirely by circuit- 
breakers placed in an office desk or any other convenient place. 
Ho one can unlock the safe without knowing the combination, and 
no key-hole or any other aperture in tlie walls of the safe exists 
whereby powder can be inserted. Burglars could only enter a 
safe provided with this lock by actually penetrating the wall. 
The lock itself is absolutely exempt from all tampeiing. 

Ani on If minor steam-engineering devices we noticed the Ameri- 
can Eagle Steam Gauge, exhibited by the American Eagle Steam 
Gange Co., 190 Market Street. Newark, N. J., belonging to the 
type known aa mercdria] gaoges. It consists of a cast-iron cham- 
ber fitted to receive a thin cornigated steel diaphragm or disk, 
properly tempered, and plated with nickel, to prevent corrosion. 
The pressure nets upon the uuder aide of it, the mercury covering 
the top side of the same, from which extends an open vertical 
glass Lube, supported and protected by a mebii case, having a 
graduated scale of pressure. Any slight movement of the diss 
will fill the tube with tlie mercuiy to a greater or less degree, 
whereby the pressure is correctly indicnteiT There is a screw by 
whlcb the starting-point of lbs mercury can be readily adjusted, 
GO that, whatever the temperature of tlie surrounding atmosphere 
may be, the indication of the pressure will be correctly in dicated . 

A recording pressure-gauge is shown by Charles G. Willing, of 
88 John Street, New York, which gave a continuous and exact 
record of the pressure, and the time at which yie pressure was 
sustained, automatically. The principle of i-ecording is the trac- 
ing on a rotating disk of a pencil point in the end of the index 
hand. 

W. H. Place, 8 Attorney Street, New York, exhibited an im- 
prcfved governor and valve, of novel construction, and apparently 
of great eflectiveness. Mr. Place, the inventor, was formerly 
Chief Engineer of the Central American Transit Company. His 
invention consists of a vertical cyliniler or case, in which are 
placed and attached thereto a series of inclined or spiral-formed 
ribs, within which revolves (in water or otiier iiquidj a propeller- 
wheel, revolving and leading in an opposite iliryiiUo'a 'itwawcA 
spiral ribs in said cjJinder, making the aha[t,\i'S ■^aaam^'CMCiVi^ 
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B, series of friction rolls attached to the throttle vailve, chock or 
increase the motion of the engine, the stem of the sliaft of the pro- 
peller-wheel passing through fi-iction-roUs without piicking, c&ua- 
ing inatHntaneous and aenttitive motion ta depress or elevata the 
throttle- valve. The goTernor is operated from the main shaft by 
means of a belt and pulleys. 

A novelt; in the display of minor tools is Jones' Patent Joint 
and Mitre Planer, a hand-tool whereby a perfect viglit-angled or 
mitre joint may he made, or a piece be planed square or to any 
required angle, with ease and acoaracy, even bj the inexpert. 
This is accomplished by an adjustable table, ujion whicii the 
piece is laid, and brought up to the cuttiiig-irou of the plane, at 
tlie angle desii'ed. Tlie plane proper runs on ways, and thus has 
a perfectly parallel motion, — Scientific American. 



GREEN GLASS FOB THE DARK BOOM OF PnOTOGBAPHERS. 

Mr. Gaffield, of Boston, has shown that while chemical rays to 
a slight degree will pass through yellow glass, they are perfectly 
excluded by green »nd red. This has suggested to photograi- 
pherato substitute green glass for the yellow in fbe developing and 
fising I'oom. The yellow light is veiy trying to the eyea, while 
the green light ia very agreeable. 

Carey Lea recommends the green glass, aEter an experience ia 
the preparation of hundreds of plates where it had been substi- 
tuted for the yellow panes. 

A SEW WrNDOW. 

The New York "Technologist" describes a new contrivance for 
preventing people looking into a room, while light is not ex- 
cluded. It consists of a number of glass rods arranged eithur 
vertically or horizontally, and secured together by appropriata 
frames, foimipg a series of cylindrical lenses which break up th« 
light and tlirow it into every part of the room, thus produeing ft' 
soft and diffused glow which is very beautiful and pleasant. The 
glass rods may he of any color, and by an arrangement of ths 
colors very beautiful effects can be produced. The contrivance is 



the invention of Mr. Demuth. 



NEW DTE. 

The "Engineer" states that the ne 
garnet seems to be coming more hirgely 
and as the colors produced with it are e 
lar to those obtained with archil, but m 

posed to light and air, the garnet dye is likely to become a great, 
favorite. The dye was first prepared by Casthelaz, of Paris, and 
is the ammonia salt of isopurpuric acid, which is formed by thft 
Action of a metallic cyanide upon picric acid. It ia not prepaieo. 



"■ dye known as soluble 
ito use on the Continent, 
ceedingly brilliant, simi- 
e stable when eX' 
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from the pnro ci^stallisiBd, bat from an inferior kind of picric 
acid, and is probably dostined tt> replnee the archil in many casei, 
in imparting to wool all Hhiides, from giirnet to chestnut- brown. 
It may be readily combined with other pigmente, so thnC a num- 
ber of different colors may bo obtained. Aceoi'ding to CaKthulaB, 
tlie dyeing of wool and nf sill; is (iffected by the addition of an or- 
ganic acid to tbe bath, for instance, acetic or tartaiic acid, min- 
ei-al acids bein"' esoluded, Tlio dye-bath for silk should be cold 
or tepid in the beginning. Different Ehadca in red and brown are 
thus obtained that are dependent upon the concentration of the 
bath, the nature of the mordant, and the time of the operation. — 
Hatare. 

F1BR0U3 COTTON-SEED. 

Mr. Thomas Rose read a paper at the meeting of the Bridsh 
Association, "On thci Utilization of Fihrutis Cotton-Seed." He said 
tliat a vegetable prodnction, which should be valuable, and could 
be supplied to the extent of millions of tons, was now wasted. 
The waste product was fibrous cotton-seed, and in America alone 
more than a million and a half tons of the seed were wasted 
yearly. The seed was composed of 50 per cent, kernel, which 
yielded about one-third oil, and 50 per cent, husk-shell with fibre 
adhering, of which the fibre would be one-third. His calcula- 
tion was that the waste seeds would praduoe 2o0,000 tons of pure 
cotton, 250,000 tons of oil, and 500,000 tnns of cattLe-cake, the 
value of which lie estimated at £20,000,000 sterling. The husks 
could be taken to the paper-mill and the cotton abstracted in such 
EL manner as to form a most valuable material for paper. There 
was a process by which the cotton fibre could be completely sep- 
arated from the shell; and tlie seed had a chief advantage, that 
of unfailing supply. In conclusion, Mr. Bose remarked upon the 
value and use of the oil and the oattle-cake that would bo yielded 

EQUII.A.TEBAI:. THIANGCLAR DRAWING-BOAKD FOE ISOMETRICAI. 
DRAWING. 

Mr. George Fawcns, of North Shields', has contrived an equi- 
lateral triangular drawing-board for isometrical drawing. An 
ordinary T square applied on the edges of an equilateral triangle 
draws tangents that meet each other at angles of 120°, and other 
lines drawn parallel to these radiating ones form with them angles 
of 60° and 120°,' which are the es act angles of the apparent 
square of isometrical cubes. The inventor believes that tlie use 
of this new drawing-board will make the teaching of isometrical 
di'awing both simple and easy. Tiie practice of isometrical 
drawing is strongly urged in the science and art drawing classes. 
— Nature, 



FIXING LEAD-PENOn,, CHABCO&I., ASD CHACE DBAWINOS. 

W. Woliintik etntcB, thitt when the paper ooDbiining drDwicga 
or writinga mitde with lead puDcil, chnrcoal, etc., is painted 
over on the reverse side (where no writinff or drawing exists) 
with a mcidemti^ly stmng' solution of blencned shellacinailcobol 
the B:inie becomes thoroun^hty fixed, so that Ihey caanot be 
rubbed off, — Joarrtai Franklin IiiatiluU. 



I 



An exceedingly iogeniaaa aubstitnte, which can be soamely 
called a miidifieatiuii, iif the well'known joint of l>i'. Hooke, has 
been patented within a yenr, by Mr. Melvilie Clemens, of Boston, 
an illustralinn nnd long deaoription or whieh has been published 
in " Engineering," London, Soptember 2, 1870. 

Except to a very oareflil reader and student, this description la 
S{»newhat appiilling (beside involving some eiToi-s of statement 
tad cilciiliition), and the drawings failto show clearly or rendi]; 
the principle on whieh it U oonstruottid. In faot, the parts lie at 
BBcii angles with each other, tliat neither drawings nor perapective 
will ounvey an adequate idea of the contrivance. It girea the fiill 
range of 00° h> the angle at which the shafts (in the same plana 
ofrotation) may have, and the motion transmitted is a anifonn 
anguliir one, — both of which conditions are advantages not poa- 
seesed by the Hooke joint. 

U' it is ituagined that 2 shafts are placed in boxes or pedes- 
tals in the same plane, but at any angle with each other from 0° 
, to 00°, the ends of which are teu-hcaded and placed at such diq^ 
tance apart that the tee-lieada will clear each other (at 9(y*) in 
rotating; and if it is fnither supposed that each tee-head .ia mate, 
the axis or knuckle of 2 straps or triangular' hinges, and thf 
outer extremities of the hinges are connected (in pairs) wit^ 
those which arc attached to the opiMsite tee-head in a ball-joint, 
the whole fdrming a hinged parallelogram, the gist of the — 
Struction will be eomp re bended, 

The biill-joiiit roust allow a pestle and mortar motion of 10° to 
15° and a rockinu; motion of 45°, and the Icnuckles on the 
beads must rock 90° while the system rotates. 

In a practical form for use the joints of this arrangement admit 
of asgrcnt atren^h as tlie Hooke joint, and the extreme range of 
angle to which it is applicable will render it available in many 
places. 

The study of mechanical movements has occupied so many an4. 
so able pei'sons, that the addition of a novel one bespeaks mor« 
Uian nsual ingenuity; and tbi^ Clemens joint will at once take ft' 

Jlace in the repertory of general information. — Journal jVonittii 
luiitiile. 
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The sbdll of the ear consists exteriorly of the ordiriiiiy wood 
casing, A aeconii wooflen alioll >a made smaller than the fii-st, 
and placed withm it so ai to leave an air epnoe or cimmlier 
entirely iirotiilil tlie top, bottom, and sidpa of the car. Within this 
eecond shell is placed a layer of bair, about 2 inchc^s in thick' 
nefs, and this a^ain is lined with an inti^rior wooden shell. This 
construction miUies a non-radialing and non-oon ducting coniponnd 
shell or case, of great power to resist the action of eitei'nal heat, 
and renders the expenditure of ice quite small to maintain the 
reqnired depression of temparature, after the interior of the car 
and its contents have been cooled down to the proper point, aay 
from 34° to 38° Ffth. 

The refrigeration is accomplished in the following manner: 
Aton^ the sides of the car are placed sheet-metal tanks shaped 
like the fmslra of yery gradually tapering wedges. They extend 
from the top to the bottom of the car, and are abont 5 inches 
thick at the tup and 2i inches at the bottom. These tanks com- 
municate at the top with the exterior of the car throneh funnel 
or hopper-shaped openingB, and at the bottom through drip-pipes, 
which convey away the moisture. The funnel-shaped openmga 
at the lop are used for putting in the refrigerating mixture, eon- 
sistlngjaf broken ice and salt, and are provided with air-tiirht cov- 
ers. The car la entered through a hatchway at the top, through 
which its freight Is also introduced. This hatchway is also pi-o- 
vided with a tight-fitting cover, made non-radiating and non-con- 
ducting, like the sides of the car. 

The store of ico and salt for the trip is contained in a separate 
department in one end of the oar, so that its contents can be 
reached, and the refrigerating tanks supplied, without opening the 
freights-room. 

The freight is placed in the car on strips of boai-d, strips of 
board also preventing its coming in contact with the walls of the 
refrigerating tanks. The packages are also so placed as to leave 
interspaces through, between, and around each. During the 
process of refrigeration the air circulates around the packages and 
along the sides orthe tanks like water in a steam-boiler, the colder 
air falling, and the wanner air rising to the top, becoming chilled 
in its passage along the sides of the tanks, and depositing its 
moisture on the tanks till their sides are covered with a thick 
stratum of congealed water or hoar-frost. Thus the air is not 
only cooled but dried, no accession of moisture being derived 
from die external air or from the ice in the tanks, with either of 
which the interior of the car has no communication so long as the 
car is kept closed. 

The two essentials for the preservation of substances liable to 
ferment, namely, absence of heat and of moisture, are thus se- 
cured in a very perfect manner, and the arrangeni^nt of the tanks 
is such that the space within the car for the storage of Cvel^tfa 
not materiallj' 7«(/ueed, Some addition to tlie i;eto^ft'twis^ Hi«.- 
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tare in the tnnks Is made each day, nnd the temperature is easQy 
. regulated and kept at the desired point by the addidon of ~ ~ 
less salt Iq propoitiou to the charge of ice. — Scientific ' 



PBESERVSD FLESH IN AVSTBALIX. 

The exportation of this article to England, aceording' to the 
newspapers, is assimiing ^eat importance, and is becoming with 
wool one of the great staples. 

The Victoriit Compiiny deprives the animal of its bones, skin, 
etc., sails it Bliglilly, packs it in casks. Ailing the interstices 
with melted fat. Flesh thus preseiTed is said to keep excellently. 

One company delivers weekly 40 tons ot deBh.— Condensed from 
PolytKhnischea Centralblali. 



PRESERVATION OP MEAT. BT M. GOKOBS, 

The process in use on the large scale by the author, at Moa- 
tevideo, is briefly as follows: The meat, ia pieces weigii- 
ing from 3 to 50 kilos, is placed in a mixture of water (85 per 
cent.), the rest being hydrochloric acid, glycerine, and bisul-- 
phite of Boda. After haying been steepea for some time, the 
pieces are taken out and dusted over with finely powdered diT 
bisulphite of soda., and then packed in air-tight boxes, filled 
as Ml na possible. In this state the meat keepxTreah any length 
of time, and liecomes perfectly fit for use, equal to fresh butcher^ 
meat, by steeping a short lime in water, to which vinegar baa 
been added, and afterwards exposed to air. The author maoii- 
factnres, at the place above named, an exoellent extract of meat 
whicli can be sold in Europe at 6 francs per kilo. The price of 
the preserved meat, of which it wontd be easy to supply to Lon- 
don and Paris daily over 10 tons, is from 50 to 60 oendmea per 
kilo. — Journal FranfUin InstOvle. 
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BIZE OF ATOU3. 

Sir William TnOMPaoK, who has been investig«ting regarding 
the piYibftblo size of molecules, has derived an importaot argu- 
tuent from electrical phenomena. lie had previously proved that 
" a place of zinc and a plate of coppt^r, kept Id metallic connec- 
tion with one another, act electrically upon electrified bodies in 
their neighborhood, and upon one anotlier, as they would if they 
were of the same metal and kept atadifference of potentialseqn«l 
to abont three quarters of that produced by a single cell of 
Daniell's. Hence, in connection witli certain measurements on 
the electrostatic effects of that battery, it is found that plates of 
zinc and copper held parallel to one another at any distance, D, 
apart, whicii is a small fraction of ttie linear dimeni^ionB of their 
oppo.sed HUrlaces, and kept in metallic communication with one 
another, exercise a certain force of attraction which can be calcu- 
lated. From this we can calculate the work done if the plates 
appi'oach each other from a distance, IV, till they are at this dis- 
tance, D. Suppose, now, a pile composed of a great number qf 
plates of zinc and copper kept in metallic connection while they 
are made to approach each other, their positions in the pile being 
parallel, and suppose for simplicity that their thickness is also D. 



We calculate the work done, esti matin? it by the height through 
which this energy would raise tlie whole pile, and giving different 
values to D we get varying values of this heiglit according as the 
energy caiculatea hy the .lormiila varies. Down to values of D 
equal to one two hundred-thousandth of a centimetre the values of 
the ener^ computed are such that we may suppose that the laws 
of electrical attraction and induction are essentially the same as 
have been found for plates of measurable thickness at measurable 
distances from each other. But if D equals a very small amount, 
as one fou r-hund red-mil lio nth of a centimetre, the computed 
energy ia greater than that which converted into heat would melt 
the zinc and copper. So wo must admit that as zinc and copper 
filings have no tendency to inflame on approaching one anotiier, 
the electric atti-action between plates one four-hundred-millionUi 
of a centimetre thick, at a distance of one four-hundred-milliontb 
of a centimetre from each other, must be much less than the 
amount calculated, supposing the ordinary laws still to be fol- 
lowed; " or, in other words, plates of zinc and co^'peT, so \,\Ha. «& ^ 
fonr-hundred-miUionlh of a centimetre from eatAx o>i!a«v, ferta '^ 
Vi.1 
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plates so tbin could be mail« without spli 

The prineiples of capillary attraetion lend to & eimilar resnlL' 
It has beet) proved thiit the dyntimic value of the heat required hi: 
prevent a body from cooling when stretched is i^tber more th&a 
half the work spent in stretching jt. Hence, if we calcnlate thai 



purpose, of the augmentation of energy experienced by a liqaid 
film when stretched and kept nt a constant tempei'uture. Taking' 
.08 of a gramme weight per centimetre of breadth as the capillary' 
tension of a surface of water, and therefore .16 as lliat of a water 
babble, a oiiiintity of water expanded to a thinness of oue two- 
hundred- millionth of a centimetre would, if its tension remainBd' 
oonstanl, have more enei^y than the same mass of water in ordl* 
nary condition by about 1100 times as much as suffices to warm ifc; 
by 1" Centigrade. This is more than enough to drive the liqaid 
into vapor. Hence, if a film of one two-bun dred-miUiontb of ft 
centimetre can exist as a liquid at all, it is perfectly certain that it 
cannot be many molecules in thickness. The argument from tii« 
Eenetic Theoiy of gases leads to a similar conclusion, as do other 
electrical measurements. The result of the series of experiments 
first mentioned gives a ceitain i-esult for the value (one fnur-hnn-. 
dred-millionth of a centimetre) there given, and a high probabili- 
ty that the limit is at least one two-hundred-millionth of a centi- 
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t results of physka] inveatJgatJo^' 

e of Dr. Andrews, on the continuity of 



! transition from the gaseous to the liquid state, and from 
the liquid to the solid, has been regarded as necessarily abrupt, 
with the escepljon of the plastic condition assumed by some solids 
just before liquefaction. Dr. Andrews has shown that this is very 
mr from being the case. 

A series of experiments was undertaken by Dr. Andrews, in 
1861, in which oxygon, hydrogen, nitrogen, carbonic oxide and 
nitric oxide were submitted to pressures greater than had pre- 
viously been obtained In glass tubes, and while under this pre» 
sure they were submitted to the cold of the carbonic acid and 
ether bath. None of these gases exhibited any appearance of 
liquefacIJon, although reduced to less than one five-hundredth ot 
their ordinary volume by the combined action of cold and pres- 
sure. A short time later a number of experiments were under- 
taken with carbonic acid, this being liquefied under certain fixed 
conditions of pressure and temperature. 

These, togetiicr with some later researches, form the subject of 
the lecture of which this article is an abstract. 

In the earlier experiments Dr. Andrews found that " on par- 
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tislly liquefying carbonic acid by preeaiire alona, and gradually 
raising ut Ibe sumu timo the temperature to 88° Falirenhuit, thd 
surface of dotnurcfttiun between Che liquid Hnd tlie giis becaiiio 
fainter, lost its oiivTature, nnd tit last [lisftppeared. The space 
wna tlieu occupied by a homogeneous fluid, which exliihitud, when 
the pressura was snddenly diminislied or the tenipcvikture slightly 
lowered, a peoulinr appearance of moving or flickering strife 
throughout its entire mass. At teniperatiirea above 88°, no ap- 
parent lic[ueraotioD of cai-bonic acid or Bepa.ration into two distinct 
foiiuB oF matter could be effeetod, even when a pressure of 31^0 or 
400 atmospheres waa employed. Nitrous osiile gave analogous 
results." 

In the later series, Dr. A. still made use of carbonic flcid. lu 
his apparatus the carbonic acid was contained in a glass tube, 
capillary !d the upper aad larger part of its length, and for the 
remainiler of the widest bore iu wliich tlio column of mercury 
would rom.iiii without displacement when the tube was placed ia 
a veitical position. A movable column oi' bar of mercury con- 
fined the gas to be operaCttd on. This glass tube was secured by 
careful packing in n massive end-piece of brass, which carried a 
flange by means of which a water-tight junction could be made 
with a coiTBspotiding flange attached Co a cold-drawn copper tube 
of great Eti-ength. To the other end of the copper tube a similar 
end-piece was finnly bolted. Tho latter carried a fine steel screw, 
7 inchc^s long, which waa packed wich such care that the packing 
waa capable of resisting a pressure of 400 atmospheres or more. 
Before commencing the experiment, the body of the appariitua 
was fillt^d with water; the upper end-piece, caiTying Che glass 
tube in which was the gas to bii operated upon, was firmly secured 
in its place, and the pressure waa olitainea by screwing the steel 
screw into Che water-chamber. When the gas or liquid was ex- 
posed to vei';^ low temperatures, the end of the capillary-tube waa 
made to dip into a bath of ether and solid carbonic acid under a 
belUjnr, from which the air could be exhausted. 



ordvr to eatimate the pressure in these experiments, a com- 
pound form of the apparatus was used, a second tube, containing 
air, being put in communication with the first, and used us a 
manometer. In order to keep the Cubes at fixed temperatures, 
each woB suiTounded with a case, through which a current of 
water passed, by which Che temperature could be regulated. 

The cemperiiture of the water surrounding the air-tube was 
kept etiitjunary, coinciding with that of the apartment; that sur- 
rouudingtheeai-bonic acid tube waa made to vary from 18.1° Cen- 
tigrade to 48° Centigrade. The volumes of both air and gaa 
were carefully read by a cathetometer. 

The observations were recorded by tlie graphical method, being 
embodied in a scries of curves. The air-curvea are drawn for 
temperatures of 13.1° C, 31.1" C, and iB.V C, the ordinatea rep- 
resenting the volumes, and the abscisiias the pressures. 

In the cai'bonic acid curves for 13.1° 0. there occurs an abrupt 
fall (diminution of volume) at a pressure of 49 atmospheres. 
The curve lor 21. &° C. exhibits a corre^onding fait, but not 
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pntil a pressure of 60 atmospheres is reacheil. A alight deviation 
from perfect abruptness in the fnll is shown by Dr. A., to i-eBntt! 
from tlie presence of a small quantity of air in the carbonic acH 
tube. The curve for 31.1° C. shows no such abrupt fall, but a rapiA' 
descent between the pressures of 73 nn<l 75 atmospheres. Thii> 
descent becomes gradually leas marhod as the tempei-atnre risev 
and when a temperature of 48.1° C. has been obtained, '" '"""' 
almost, if not altogether, disappeared. 

At any temperature between — 57° C, and 30,92° C, carbonki 
acid, under the ordinary atmospheric pressure, is unquestionablj> 
in the state of a. ^aa or vapor. On augracnling the pressar^ 
the volume diminishes at a mora rapid rate than that of a perfeol 
gas, till liquefiirtion begins, a sudden diminution of volume thol 
taking place. With some care it is possible to an-auge the exs 
periment so tliat part of the carbonic acid shall be in the liquidr 
and part in the gaseous state ; the carbonic acid thus coexiatinE 
in two dialitict physical conditions in the same mbe and under thS 
same external pressure. The result is, however, far different !£■ 
the experiment be made at 30.93° C. or at any higher tempera* 
tnre. At this temperature, and under a pressure ofabontTiob^ 
mospheres, the density of liquid and gaseous carbonic acid, w 
well as all Iheir other physical peculiarities, are absolutely identif 
cal, and the most careful observation fails to discover any hetero^ 
geneity at this or higher temperatures in carbonic acid, when il 
volume is so reduceaas to occupy a space in which at lower \t 
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peratures a mixture of gas and liquid would have been formedif 
The carbouic acid has, in fact, become one homogeneous flni^ 
which cannot by change of pressure be separated into two dist 
lioct conditions. This temperature of 30.92° C, Dr. Andrewjf 
calls the mticid point of carbonic acid. Other gases show tha 
same phenomena, hut have diffei-ent critical points. The rapiift 
changes in density, which alight changes of temperature or pre»4 
sure produce, when the gas is reduced at, temperatures a liciigi 
above the critical point, to the volume at whicli it might be extf 
pected to liquefy, account for tho flickering moyements referredl^ 
to in the beginning of tliis article. 

" I have fi'eqnently exposed carbonic .icid," says Dr. Andrewir' 
"without making precise measurements to much higher preH 
BQi'es than any marked in the tablea, and have made it pass, , 
without break or interruption, from wliat is regarded by every ona; 
as tho gaseous state, to what is in like manner univarsallj 19* 
garded aa the liquid state. Take, for example, a given volunM' 
of carbonic acid gas at 50° C. or at a Ijigher temperature, and er" 
pose it to increasing pressure till 150 atmospheres have be« 
reached. In this process the volume will steadily diminish as tho' 
pressure augments, and no sudden diminution of volume witbonk 
the application of extemal pressure will occur at any stage of itsi 
When the full pressure has been applied, let the tempei-atura b« 
allowed to fall, till the carbonic acid has reached the ordinal^' 
temperature of the atmosphere. During the whole of this opera- 
tion, no breach of continuity has occurred. It begins with n gas, 
and bf a series of gradual changes, presenting nowhere ai^ 
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nbnjpt altemtion of voliimo or sudden evolution of heat, it ends 
with a liquid. The uloaBst obserration fnils to diatingnisli auy- 
wheie iudications of a chaiio;e of condition iu the carbonic acid, 
or GvidencQ At an; {Mirt of ttiti pi-ocesa of part of it being in one 
physical state, and pai-t in another. That the gas bas actuttlly 
changed into a liquid would, indeed, never havo been suspected 
bad it not shown itself to be so changed by entering into ebnlli- 
tiiiu on the removal of the pressui-e. For convenienoe, this pro- 
cesH has been divided into two stages, the compression of the car- 
bonic acid, and its Bubseqiient cooling; but these operatinne 
might have been perfoi-med siniullaneously, if cara were talien 
so to arrange the application of the pressure and tlie rate of cool- 
ing that the pressure should not be leas than 76 atmosphei-ea 
when the carbonic acid had cooled to 31°. 

" We are now pi-epared for the consideration of the following 
important question : What is the condition of carbonic acid when 
it paBseB, at temperatures above 31°, from the gaseous state down 
to the volume ol the liquid, without giving evidence at any [loint 
of the process of liqueiaction having occurred ? Does it continue 
in the gaseous st.ite, or does it liquefy, or do we have to deal 
with a new condition of matterP If the experiment were made 
at 100°, or at a higher temperature when all indications of a fall 
had disappeared, the probable answer which would be given to 
this question is that the gas preserves its gaseous condition during 
the compression, and few would hesibite to declare this statement 
to be true, if the pressure, as in Nntterer's experiments, were applied 
to such gases as hydrogen and nitrogen. Ou the other hand, 
when the expcrimeut is made with carbonic acid at temperatures a 
little above 31° C, the great fall that occurs at one period of the pro- 
cess would lead to the conjecture that liquefaction had actually taken 
place, although optical tests, carefully applied, failed at any time 
to discover the presence of a liquid in contact with a gas. Bot 
against this view it may be urged with great force, that the fact 
of additional pressure being always required for a further dimi- 
nution of volume, is opposed to the known laws which hold in the 
change of Iwdies from the gaseous to the liquid state. Besides, 
the higher the temperature at which the gas is compi'esaed, the 
less the fall becomes, and at last it disappears. 

" The answer to the foregoing question, according to what ap- 
pears to me to be the true interpretation of the experiments al- 
ready described, is to be found in the close and intimate relations 
which subsist between the ^iseous and liquid states of matter. 
The ordinary gaseous and orSinaiy liquid states are, in short, only 
widely separated forms of the same condition of matter, and may 
be made to pass into one another by a series of gradations so 
gentle tiiat the passage shall nowhere present any interruption or 
breach of continuity. E^om carbonic acid as a perfect gas to car- 
bcmic acid as a perfect liquid, the transition, we have seen, may 
be accomplislied by a continuous process, and the gas and liquid 
are only distant stages of a long scries of continuous physical ■ 
OfaangeB. Under certain condilious of temperature and ^reaaavii, 
■tbonio acid finds itself, it is true, iu what ma^ \)« dLew:;i{tK& «& 
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X stfito of instability, nnrt sndtionly parses with the erolDtJOQ of 
heat, Mid without the iippliutilioii of ndditiotinl pressure or ubuDgg 
of lemperature, to the volnme which hy the continaouB process 
CAD oDiy be reachRil thi'ougli a long iiad circnitnns route. In thct 
abrupt ch.inge whioh here occurs, a, lunrlied difi'erence is exhibi 
ittd, wliile tiie process is going on, in the optical and other phya< 
ca! prnperties of the carbonic acid which has collapsed into thff 
smaller volume, and of the carbonic acid not yet altered. Theri 
' is no difficulty here, therefore, in distin fishing between the liquid 
anil the gas. But in other cases the distinction cannot be moau} 
andunder mtiny of the conditions I have described it would bq 
vain to attenipt to assign carbonic acid to the liquid rather thaif 
the gaseous state. Carbonic acid, at the temperature of 35.6°* 
and under a pressure of 180 atmospheres, is raduced to 0.480 otr 
the volume, it occupied under a pressure of one atmosphere ; ' 

if any one ask whether it is now in the gaseous or liquid s , 

the question does not, I believe, admit of a positive reply. Car* 
faonic acid at 35.6°, and under 108 ntmospheres of pressure, stands 
nearly midway between the gas and the liquid ; and we have no 
valid grounds for assigning it to the one form of matter more tliaa 
to the other. The same observation would apply with event 
greater force to the state in which carbonic acid exists at higher 
temperatures and under greater pressures than tiiose justmen^ 
Honed. 

" In the foregoing obserrations t have avoided all reference tw 
the molecular forces brought into piny in these experiments. The 
resistance of liquids and gases to external pressure tending aiL 
prodace a diminution of volume proves the existence of an intepf 
nal force of an Bxpanaive or resisting character. On tlie otfae% 
band, the sudden mminutroa of volume, without the addition of}, 
external pressure, which occurs when a gas is compressed at itHy^ 
temperature below the critieal point to the volume at which liquet 
faclion begins, can scarcely be explained without assuming that' 
a molecular force of great attractive power comes into operatiouik 
and overcomes the resistance to diminution of volume which com* 
monly requires the application of cstemal force. When the paa- 
eage fi-om the gaseous to the liquid state is effected by the con- 
linuons process described in the foregoing pages, these molecular 
i'orocB are so modified as to be unable at any stage of the procesa 
to overcome alone the resistance of the fluid to change of to1-j 
ume. 

"The properties desciibed in this communication as exhibited' 
by carbonic acid, are not peculiar to it, but are generally true of' 
all bodies which can be obtained as gases or liquids. Nitroo* 
oxide, hydrochloric acid, ammonia, sulphuric ether, and sulphureic 
of carbon, all oxliibited, at fixed pressui-es and temperatures, ^ 
critical points, and rapid changes of volume with flickering move-, 
meot^, when the temperature or pressure was changed in the 
neighborhood of those points. The critical points of some of 
these bodies were above 100°; and in order to make the obser- 
vations it was necessary to bend the capillary lube before tlia 
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ooiu me II cement of the expeiiment, and to lieat it in a, b:ttli of 
paraffine or oil of vitriol, 

" Tbe diatinotion liotweun a gas and vapor hai hitlieito been 
founded on principles wbk^h are altogether arbitrary. Ether in 
the state of gas is cillted a vapor, while sulplinroua acid in the 
aamestateiscalledagas; yet thej are both vapors, the one dui-ived 
from a liquid boih'ng at 35°, the other from a Iii^uid boiling at — 10°. 
The distinction ia thus determined by the trivial condition of the 
boiling-point of the liquid, ander the ordinary temperature of the 
atmosphei-e. Such a distinction may have some advantages for 
pi'actical reference, but it baa no Ecientifie value. The criticiil 
point of temperature affords a criterion for distinguishing a vapor 
from a gas, if it be considered important to maintain this dis- 
tiDcCJon at all. Many of the properties of vapors depend on the 
gas and liqaid being preaent in contact with one another; and 
uiis, we have seen, can only occur at temperatures below the 
critical point. We may accordingly define a vapor to be a gaa at 
any temperature under it« critical point. According to this definition 
a vapor may, by pressum alone, be changed into a liquid, and may 
therefore exist in presence of its own liquid; while a gaa cannot 
be liquefied by presaure, that is, so changed by pressure as 
to become a risible liquid dieting ished by a surface .of demarcation 
from the gas. If tliis definition be accepted, carbonic acid 
will be a vapor below 31°, a gaa above that temperature; ether 
a vapor below 200°, a gas above that temperatui-e. 

" We have seen that the gaseous and liquid states are only dif- 
ferent stages of the same condition of matter, and are capable of 
passing into one another by a prooeas of continuous change. A 
pi-obleto of far ^eater difflculty yet remains to be solved, — the 
possible continuity of the liquia and solid states of matter. But 
this must be a subject of future inveatigation ; and for the preaeuli 
I will not venture to go beyond the conclusion, I have already 
drawn from direct experiment, that the gaseous and liquid forms 
of matter may be transformed into one another by a series of cou- 
tinuous and unbroken change a," 

HDPER3 ATDR ATI ON . 

Mr. J. G. Grenfell has described several interesting espeti- 
menta, bearing on the theory of supersftturation. Professor 
Tomlinson supposes that a supersaturated solution adheres as a 
whole to a chemically clean sm'face, while to a chemically unclean 
surface the aait or gas adheres, while tlie liquid does not, theroljy 
lit>erating the former. Grease is considered to be a cause of 
anoleanness. If, now, a greasy surface can be rendered inactive, 
either gi-ease is not a cause of oncleanness, ov unclean iinrfaeeB 
are not neceaaarily inactive. A number of experiments were 
tried, in which a drop of melted fat was allowed to fall on a super- 
saturated solntion, without causing sohdification even upon agita- 
tion of the liquid, while a minute crystal of the salt caused instant 
BoUdificatiuii. Mr. Toralinson's explanation, then, would seem, 
to be inadequate. M. Gemey believes thai oai^ ti (sr^aVai ^1 &«> 
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same enit can induce cryatalliziitioD, a view necessitating our be- 
lieving that ail salts capable of supersatu ration are evorywIierB 
present in the atmosphere. Some other experiments seem to show 
that a supersfttnrated aoluUon may remain unchanged for a long 
time in an atmoaphci'e saturated nilb the same salt. We must 
prolialily conclude that snpcreiitu rated solutioiiB really contain tb« 
anhydrous s.-lU in a stute of unstable equilibrium, only rsauiiing 
a disturbance to cause it to assimilate water, and thus proauca ft 
less solulilii compound. Prof. Tooilinson, in a. later paper, con* 
sidcra oils and tatty matters as chemioLlly clean when they coDr 
tain no matter foreign to their compoation. The oils, liowerer, 
wiii'ther clean or not, seem to act as powerful nuclei when in the 
form of thin films. He also rem arts regarding M, Gemey'sTiewf 
that when th»t physicist so carefully prepared his nuclei as to b^ 
absolutely free uom salt, he also made them chemically clean. 



TELOOITT OP aouND. 

M. Andre, in " Comptes Eendus," gives an account of some 
experiments made by him relative to the velocity of sound in ■ 
water contained in a cast-iron conduit. Having' the char^re of taj>T 
ing a, tubular conduit, which had to be tested by pressure wbea 
filled with water, it occun-ed to liim to make some fresh measure- 
ments on the velocity of sound in that medium. The conduit cod> ' 
sisted of cast-iron tubes of 0.8 metre internal diameter and 0.03 < 
metre thick, forming when joined a sti'^ght line of about 600 
metres. Tlie motions of the liquid were recorded by means of a 
kind of pneumatic register, the disturbance communicating itseUj 
to the air confined in. a small caoutchouc tube, and thence to il' 
membrase of gold-beater's skin. A very delicate lever fastened ; 
to tills membrane indicated, b^ its oscillations, the slightest move^ 
ments of the liquid. The time was measured by moans of K 
tuning-fork, whicn inscribed its vibrations on the blackened sheet 
of a registering cylinder. This tuning-fork gave for a tcmpcnv- 
ture of S0°, 256 vibrations per second. 

A series of experiments was first performed to ascertain the 
velocity in air using the same apparatus, and producing thQ 
sound by means of a pistol charged with one gramme of powder^ 
The shock communicated to tbe air of the conduit was propa^ 
gated through the whole length of the tubes, and (hen retumeq 
after reflection. At each successive depaiture and return, th^ 
style of the membrane gave very distinct indications on tlie reg'j 
islering cylinder. , 

The temperature of the air in the tubes was 40° at one end and , 
20° at the other, as they were laid in an open trench upon part ol 
which the sun shone. Taking these two numbers as extreme 
limits of tempeiature, the velocity of sound asceitained when rer 
duced to zera was, 

Vfl ^326.60 metres, if temperature was 40°; 
V, = 337.50 metres, if temperature was 20°. 

It is cert^ tbat the first niuaber must be nearer the truth tbau 
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the second; for the part of the tubes exposed to the sun was con- 
aidei'iibly greater than that in contiLct with tlie cold gi'ound. 

The interior being filled with water and completely froud from 
air, expei-imenta were made on the velocity in water. The 
shock was pi-odaced by suddenly. forcing in the pistun of a hy- 
draulic press. However rapidly the puinp-lever was lowered, 
no shock, pLx>perly eo called, was produced, but n gradual com- 
pression ; thna the indication of the stylo upon the register, lo* 
stead of beio^ a well-defined zln^ag, as in the ease of air. traced 
an elorigatea carve, of which the point of coincide nee with the 
spiral inscribed by the style at rest was difficult to determine. 

Fonr successive c^tpedments gave a mean of 845 vibrations of 
the tuning-fork between the initial and return shocks. Tho 
lengtEi of the conduit between the two plates which closed the 
extremiticB was 603.26 metres ; hence the distance travelled by 
the compression between depaiture and iviturn was 1,206.5 
metres. The temperature of the water at the top of the conduit 
was 20°, and 13° at the bottom. The tempenitui-e of the sur- 
rounding air was 18°. Under these circumstances the velocity of 
the compression was found to lie 897.80 metres per second. 

Wertbeim deduced from tlie sound given by brass organ-pipes 
dipping in water, 1,173 metres per second Jis the velocity of sound 
in water. This number is much less than, 1,435 metres per 
second, found by M.M, Coliadon and Sturm, in direct experi- 
ments made on the Lake of Geneva. 

The v;ihio which M. Andi-S found is still further from the 
number observed in an indefinite mass of water. 

The anthov calls the attention of physicists to the influence which 
the elasticity aud friciion of the containing sides a 
propagation of a shock in the midst of an almost 
flaid. 



^^C" According to the reaearchea of MM. Bonders and Helmholtz, 
fl.'flte mouth, arninged for the emission of a vowel, has a note of 
stronger resonance, which is fixed for each vowel, whatever, may 
be the fundamental note on which it is given. A slight change 
in the pronunciation modifies tlie vocal notes so sensibly that M. 
Belmholtz has been able to propose to linguists to define by these 
notes the vowels belonging to the different idioms and dialects. 
Hence it ia of groat intsre.-t to know exactly the pitch of these 
notes for the different vowels. M. Bonders sought to an-ive at 
Ibis by observing the rustling or wliistling which the cui'ront of 
air produces in the mouth when the di&erent vowels are whis- 
pered; the notes which he has found differ considerably from 
those given by M. Helmholtz. The latter used a set of timing- 
forks, which he made to vibrate in front of the moutli when it was 
arranged to articulate a vowel. Every time the sound was 
Btrenglhened hy the air enclosed in the cavity of the nKH«fa,\kv4 
mass of wrwas evidentlj- in unison with the lumn^-fo'cV, 'ft-a 
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this in<!tliod, whicli is more con'ei^t than the first, M. HelmholtSr 
found tltal (he vowel A wos phai-actenstic by the fixed no£^ 
(Bib)t • O bj (Elb)i, E by (sib)B , and these results rc»11y appea^ 
IncontesLible. As none of the tuning-forks nrranged was sufBg 
etently acute for the vowel I, M. Helmbollz tried to determiiM 
the chanicteristic note by the means ainiady employed by H^ 
Hoadi-ra, and fonad it to be reg , If & tuning-fork l>e tuned fo^ 
this note, we ascertain, in fact, thut it ia increnaed whilst tb« 
mouHi pitBSCS from E to I, — at lenst I have been able to assura 
myseir thnt the inorease occurs before the lanuih is exactly ac> 
riiiiged for I. Hence the time cliameteristie of I must be higher. 
By constracting tuning-forks more and more ncute, I ascertained 
that (his note was appivnurhed ; it was Anally fuuiid to be (^b)e a 
with tuning-forta still higher it is immediately felt thnt the limit, 
has been pai^sed. 

" For OU, M. Doiiders hns given fag . This note can nndoub^ 
sdiy be streugthened by the mouth, but it is only in departioc' 
Tery little from the position O, nnd one feels thiit the note f(# 
OlTniust be much more grave. M. Helmholiz assigns {a» t« QUI 
However a tuning-fork, fag , di>es not resound before the raoalil 
amtnged for OU, whicli M. Helmholtz acconnts for by the smal6 
ness of tlie opening of the nioutb ; but it seemed to me that ttutf 
amatlness of the opening, while rendering a very cnergetio Inif 
crease impossible, must fttili admit an appreciable Increase in thft 
intensity of the sound. Having, moreover, ascertained the siniii 

Ele nitlos which exist between the notes of the vowels, O, A, BjJ 
J ascending by octaves, 1 thouglit that this law would extend ti 
the vowel OU. I veiified Ibis hypothesis eircnmstantially W 
means of a tuning-fork, the pitch of which could be raised igp 
means of slides; I was thus al)le to assure myself that the chartKMi 
terietie note of OU (as I oi'din^irily pronounce it) waa r«d]j^ 
Mb)s i IVir the maximum of resonance always occun-ed betweetf 
«Oai ■ -■ ■ 



and 460 simple 

"For the proa un Hal ion of the Germans of the North (to wbioH. 
the eK)>eriment8 of M. Uclmholtz also refer), the vowels are 
then oharacti'rized as follows : — 

OU o A E r 

(sib), (sib)a 

or, in round numbers of sii 
7,200. 

" It seems to me more than probable that we must seek in. tlj/i 

^mplieity of these ratios the piivslological cause which makes as 

find nearly always the same five vowels in the different laih 

gnages, although the human voice can produce an indeSnit^ 

I number, as the simple ratios between the numbers of vibrations 

I explain tlie existence of the same musical inti;rv:ils among most 
nations," — Philosophical Mag, from Comptea Raidus. 
; 



W MODE OF HEATIKQ- fiTONE-WARE VESSEL 

Mr. J, A. Coffey has patented a now method of heating aton&- 
~" ;Js and of obtaining regulated high temperatwea, which 
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H be of value in manurActuring uhecuisCry. The pi-iociple la to 
__as© a current of heavy pai-affiiie oil to cireulate, first thi-oueh a 
ocnl of pipes in a furnace, and then through the jackets of the 
p.ina. It moves by its own convection. Any tempei'ature from 
100° to 700° Fahrenheit can ensily be ohtained. As contrasted 
with stJiani lieat, the inventor claims for liis process a saving of 80 

per cent, in fuel, the hirge amount of heat n '" ' 

water at 212° into steam being ei 



DEEP-SEA TH&RUO METERS. 

Capt. Richards, R.N., Hyilrographer of the Admiralty, has 
made a number of expcrinients regarding the inaccuracy of ther- 
momoti'ic measurements at gri'at depths. As it is well known 
that a delicate thermometer ia affected in vacuo, it was naturally 
snpposed that an opposite effect would take place under in- 
creased pressora. The experiments were performed with a hy- 
draulic press. Previoaa to the eiperiraenta, Dr, W. A. Miller 
proposed a mode of protecting the bulb from compression by on- 
casing the full bnlb in glass, the space between the case and bttlb 
being nearly filled with alcohol. A wrought-iron bottle had been 
made to contain a thermometer, for the purpose of compariaan 
with thoae subjected to compression, but it burst under the great 



) standards. Two series of experiments were then made at 
pressures equal to depths of 250, 500, etc., to 2,500 fathoms, the 
results of which satisfactorily proved that the strongest-made un- 
protected thermometera are liable to considei'abfe error, and 
therefore that all previous observations made with Buch ioatru- 
menta are incon'ect. Experiments were also made in the testing 
apparatus, with Sir William Thompson's enclosed thermometers, 
to ascertain the calorific effect produced by the sudden corapi'es- 
eion of water, in order to find what error, if any, was due to 
compression in the Miller pattern. An error was proved to SJtist, 
but small, amounting to no more than lA" under a pressure of 
8 Kins to the square inch. The dredging cruise of the " Por- 
uupine " afforded an opportunity of comparing the results of the 
experiments made in the hydraulic testing apparatus with actual 
observation in the ocean. The result was, that though thei-e was 
n*difference in the curves drawn from the two modes of observa- 
tion, still Iho general effect was the same, and the means of the 
two were identical. From these experiments and observations a 
scale has been made, by which observations made by thermome- 
ters of similar construction to those with unprotected bulbs can 
be corrected and utilized. It is suggested, that to avoid error 
from the nn satis factoiy working of the steel indices of self-regis- 
teiing thermometers, two instruments should be sent down at 
Udi observation ; and, althougii their occasional disagreement of 
Mcord may raise a doubt, a little experience will enable the ob- 
KTvar to detect the faidty indicator, while theu a.^ee,\iiukW'& 
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Ma^us baa communiiMLted an inti^resting and valuiible paper 
on the he^t nidiated at low tumpcrnturua, and un the absorption 
and i-eflectlon of such ravs. The results of Uiis investigation— 
the lust, wo snpposB, maao bv the lamented author — are, so far 
as publishoil, in his own woras as follows: — 

" (1.) Different bodies at 150° C. radiate different tinds of 
heat. These kinds of heat are more absorbed by a subsLauce oF 
the same kind as the radiating; bodj than by otlicrs, and this ab- 
sorption inereases with the thk-knesa of the absorbent. 

" (2.) There are Fnbslancea which emit only one or a few kinds 
of heat, others which Limit many kinds. 

" (3.) To the first of these belongs rock salt when quite pare. 
Just as its ignited vapor, or that of one of its conatituents, aodinm, 
radiates but one color, so rock salt, even at a low temperature, 
emits but one kind of heat. It is monothermic, as its vapor Is 
tnonnchromatlc. 

" (4.) Rock salt, even when ijuite clear, emits, together with its 
peetiliar rock-salt heat, heat w]ii:;h is not more absorbed by a 
plate of rock salt 80 mm. in thioknesa than by one 20 mm. ia 
thickness. 

" (5.) Rock salt absorbs very powerfully the heat which it 
radiate.s. It therefore does not, as Meliari supposed, allow all 
kinds of heat to pass through it with eqnal facility. 

" (6.) The great diathermancy of rock salt does not depend 
npon its less power of absorption for different kinds of heat, but 
upon tho f^ct that it radiates only one kind of heat, and couse* 
qaontly absorbs only this one, and that almost all other substai^ 
oea send out beat containing only a small fraction or more of the 
rays which rock salt emits. But all rays which differ from those 
radiated by any substance are not absorbed by it, bnt pass 
throngh with undiminished intensity. 

"From this we may infer that any substance ia diathermanons, 
only because it radiates but few waves of quite doliDite length, 
and consequently absorbs only these, allowing all tbe others to 
pass through, 

" (^0 Sylvin behavea like rock aalt, but is not monothermic to 
tbe same extent. In the case of this substance also, an analog 
exists with its ignited vapors, or those of potassium, which, as u 
well known, yield a nearly continuous spectrum. 

"(8.) Fluor-spar completely absorbs pure rock-salt heal; W8 
ought, therefore, to expect that the heat which it emits will bfl 
equally absorbed by rock salt. Nevertheless, 70 per cent, of this 
heat passes through a rock-salt plate 20 mm. in tnickness. This 
may doubtless be easily explained with reference to the quanti^ 
of heat which fluor-spar emita in comparison with that of tlio rook 
salt; still it ia possible that fluor-spaf at 150° emits rays ot^er 
than those which it absorbs at ordinary temperatures. This be- 
havior is probably connected with the great reflecting power of 
fluor-spar for I'ock-salt heat. 
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>* (9.) If it were possibia to produce a spectrum of the heat 
_ diHted at 150" C, the Bpecirnm wnuld, if itwk salt were [lie ratfi- 
Ming liody, exhibit only oue liiminotis band. If sylrin weie iiaeA 
as A radiator, the speoirnm would bo much moro extended, but 
would Btill occupy but a small portion of the spectrum which the 
heat reflected from lamp-black would form." 

In concluding this part of his memoir Mag^ius makes some re- 
marks on iraiisparcucy, which sefni to us Tcry suggestive. 
-- - -- - ' -' -' - e of lit"- ' 



e that thei'e is a Qonstint interchange of lieat even between 
botlies having the same temperature, wB may f:iirly assume also 
that there is such an exchange in the case of light. We cannot 
observe the light which bodies emit, at ordinary tempei-iLtiirea, 
bat they do not absorb light, since this absorption produces their 
colors. If such an exchange of light takes place at ordinary tem- 
pemturea, it would follow that transparent bodies either radiate 
oaly such rays as are not oontained in the light emitted by ignited 
bo&es, and then they absorb none of these I'ays, or thuy emit 
onfy one or a few of the wave-lengths of the light which ia visible 
to OS, Since, tlien, they absorb only these, and allow all othei-s to 

fiass through, so that the intensity of the tmnsmitted light is bat 
ittle less than that of the incident lights we may therefore infer 
that the transparency of bodies depends upon the fact that they 
radiate only a few of the wave-lengths, which are contained in 
the light known to us. — SUlmoH'i Jotimal, from Poggendorff. 



" Joule's Law gives the heat which Is developed in conductors 
when traversed by euirents. A metal wire may be regarded as 
a focus. It may have any possible IVinu and be placed where wa 
please, in the midst of lic^uids or gases j a quantity of heat will 1}s 
given off proportional to the time, to its reaistanee, and to the 
square of tlio intensity of the cnrrent. It will heat these bodies 
by a quantity that can be measured, and which Is inversely pro- 
portional to their mass and to their specific heat. Hence results 
a new process to determine this spccLlio heat. After numerous 
trials 1 fixed upon he following arrangements: — 

"I. Case of Solids and Liquids. — In dealing with a solid era 
liquid, I use as a calorimeter an elongated cylindrical vessel of 
thin copper, on which is coiled 8 metres of German-silver 
wire 0.2 miliim. in diameter, and covered with silk. This spiral 
commences at the bottom of the vessel, and ascends to one-third 
of its height; itiscounectedwitit the circuit by thick copper wires; 
its resistance is measured for all the temperatures of the experi- 
ment. I envelop it with a thick silk ribbon to keep it in its 
place, some swan's down to insulate it, and 1 enclose the whole in 
an envelope of thin copper polished. When the calorimeter con- 
tains a liquid, and a current is caused to pass through the spiral, 
newly all the heat will be transmitted to the side, then to the 
liquid ; a scarcely apprcciaiilc portion, will be traustJuU^ii Vi ^^oia 
nran's down. 
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" With thH view, fresli liquid must continually be brought into 
ooDtact with the skies by uniform jv^iLition. Foi- Ihia purpose, a 
basket of metal ganze, formed ot 2 coiicentric tubes, ia im- 
mersed in the oaloHmeter. A small machine raises it and luvren ' 
it at equal intervals; a thei-mometer marking tlie hundredth of a 
degree it immersed in the central .tube; it ia fixed, and is read 
with B. telescope. When the apeciSc heat of solids is to be 
measured, they arc placed in the basket in the water. 

" This constitutes the entire apparatus; tlie operation is 

extreme simplicity. After iwuring Into the calorimeter the weight 
of liquid which ia to be iuvesiigated, and agitating it for some 
time, the variation (if any) of the thermometer ia observed foe 
6 minutes. Generally it does not vary. A current of measured 
inteasily is then made to pass during 1, 2, etc., minutes, nntil an 
elevation of 3 or 4 de^ees is produced; this ia noted, alter which 
tbe cooling of the thermometer ia observed dunng 5 minutes. 
The quanlKy of heat given off ia known, the effect it has pi-odaoed 
' is cafculated, and from the known formula of calorimetry the 
desired capacity is deduced. Thus, suppose two experiments to 
be made with the same current during tlie same time, with the 
weights P and P' of waEer and of the liquid to be studied. The 
qnantitlea of heat are the same ; they have beated the liquids 8 
and ff degrees. Denoting the weight of the calorimeter reduced 
to water equivalents by ir, and the capacity sought by x, we hava 
CP-f--::)e=(,P'x-\-:i)ff, from which x can be calculated. 

"The old method required two operations, which were, the 
first, to heat in astove for a long time the body to be studied, and 
to pour it, with minute precautions, into the calorimeter; the 
second, to observe the thermometer immersed in the calorimeter. 
In the method which I propose the first operation is omitted, and 
tbe second suffices such as it was before. The corrections remun 
tiic same, bat are simpliScd. 

"They are simplifled, because alower temperature is sufficient, 
and because the heat given off being proportional to the time, 
tbe method known as Romford's is applicable. We may even 
dispense wili all correction, as I shall show. 

"I provided the external envelope of the apparatus with a 
spiral 20 times as long as the first, and immersed the whole in H 
vessel containing 20 times as much liquid as the calorimeter, and 
forming a medium in which the latter ia immersed. The current 
passes simultaneously into the 2 ^irals; it produces there heats 

froportioncd to the quantities of liquids, and conseqnently equsj 
eatings. At each moment the temperatures of the tialorimeter 
(U)d its surroundings are in equilibrium, and the first, neither los- 
ing nor gaining anything by radintion, is subject only to tbe action 
of^the current. It is mipussible to maintain this equilibrium 
strictly during the whole time of the experiments if they are pro- 
longed ; but it is very easy to establish it within a few tenths ; and 
lliis is sufficient to obviate all neccssi^ for correction. Thus T» 
can measurofor each degree the specific heat of a liquid (water or 
alcohol, for example) from the lowest temperatures to its boiling 
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"I have Terified thia method by deterrainin*^ the cap^icitioa of 
iron and of copper, whicli are llio most difficult to obtain exactly, 
becAuse thoy nre very small. 1 round 0.098, 0.093. M. Rtigniiult 
obtained the numbers 0.113, 0.095, which are a little larger ; but 
he operated with a higher temperature. 

" II. 0/ Qatta and Vapor». — The adrantages of this method 
are especially apparent when treating of aeriform fluids. A gas- 
eoua cnn'ent pasees through a gloss tube to the middle of a cork 
of badly condueling material ; a thermometer there measures its 
temperature. It immediately ciitera a second tube thixKigh the 
folds of a metal spiral or a bundle of twisted wires traversed bv 
electricily, that is to say, through a focus; it becomes heated 
and meets a second thermometer, which racasuros its iDcroase of 
temperature. Before emerging, the gas is led round the first tube, 
to prevent any loss by radiation and conduetihility ; aud when tha 
temperature hiis become stittionary, wo may say that all the beat 
of the focus, which is known, is taken by the gas, the tempera- 
ture of which is increased by a measured quantity; hence the 
specific heat can be deduced. 

" There nre two advantages in this method. The first is, that 
the greatest cause of error which Delarochoand Bfivard, andaflor- 
wards M. Regnault, met with, is suppressed. lu their experi- 
ments the gas reached 100° in a calorimeter at 10° ; and the great- 
est difficulty was felt in appreciatiag the heat which passes by 
coDductibJlity from the hot tube to tne cold caloiinieter. lu. my 
method the gas ivaehes, at the ordinary temperature, say 10° ; it 
passes fi-um the spiral at about 20°; the difference is 10°; it was 
90° before ; the present error is at most one-ninth of tlie former. 

" Hero is the second iitipravemunt. The whole of my nppara- 
tnsis tEie siseof a finger; it is of thin glass; it might be of mica, — 
even of goldbeater's akin ; it weighs no moi-e than a litre of gas, 
and expends no more heat in reaching the final temperature. Ten 
litres of g:is are Biifflcient to make one measurement. Thus the 
difficulties that had for a long time to be overcome, in order to 
obtain a uniform current, disappear, ordinary gasometers suffice, 
and the method is applicable even to vapors. A fii-st determina- 
tion gave llie number 0.242 fur air instead of 0.S37, which M. 
Regnault found. " 

" Til ermo meters, even, may be dispensed with, and the tem- 
perature measured by the increase of resistance in the wires. It 
is known that a i-esistanoe r at sci-o becomes r (I -}- at) at t de- 
grees. That bein^ thecase, let 2 equal bimdles of wires be placed 
one after iinothcr m a tube; then, having decomposed the total 
circuit into 2 equal derived circuits, let us make each of them 
pass, 1)1*91, through 1 of the 2 bundles of wires, then into a differ^ 
ential g-.ilvauomutcr ; the latter remains at zero. But if a cuiTent 
of gas at (degrees be sent through thia tube, it will pass at i-f"S in 
tiie first spiral, at t-\-29 in the second ; they take a difference of 
tampci'ature ft, a different resistance, and the galvanomiitcr is 
deflected. It is reduced to zero on introducing, by means of a 
special rheostat, a platinum wire into one of the circuits. Th4 
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length of tliis wire is proportional to the increase of temperattire 
f/i It ndmiCa of QieaBurement, 

" The B^roe nppnratas ia npplicable to vapors. The liquid U 
examined is distilled as regulnrly as possible; the cun-eat of 
v^ror is at. first superheated Tiy the first handle of wires ; it after'^ 
wards traverses the second, becoraes heated by a quaotit; 9,' 
which ia measured as bcfoi'o ; the vapor is condensed, and after- 
wards weighed. In order to tulie into account the irreguiarides 
of the distillation, it is necessary tj) observe the apparatus from 
minute Co minute. 

"III. Latent Beat. — In order to measure latent heats, 
double olumbie is erapioyod, of which one yaxt is exterior; th_^_ 
liquid in it is caused to boil, and the vapor is brought there aSbet* 
having' been condensed by a refrigerator ; the effect of this is Am^ 
ply to raise to the boiling teniper.iture the interior alembio_ 
larae liquid, and in which is immersed tbfl 
of whicti ia known for every temperaturai. 
OS in the second apparatus ia collected dm» 

T 10 minutes before the passing of the cuiTent ; there is scarcdjt 
■hj ; the circuit ia then closed which determines a rapid boil'"—' 
The heat supplied ia linowu \ the vapor which it has formed ^ 
out chitnge of temperature is weighed, and the latent heat is 
deduced. 

" IV. Thetvio SpecijU Seats. — A third application of the sam 
principle can be made. In a largo bell-glass filled with air, ^ 
metal wire is stietched ; an intense current is passed for a short 
time through it. whici) develops a determined quantity of heat^ 
a fraction of this disappears by radiation; the remainder, whicb 
ia constant, gives heat to tlie gas, which can be measured in two 
ways, — either by increase of the volume at constant pressure, or 
by increase of the pressure at constant volume. From those two 
effects [he ratio of the two specidc heats can easily be determiued,'~ 
and the number found is about 1.42, a uumber indicated by tho 
Telocity of sound." — Compter Seadut, traitg. ia Pkil. Mag. 



aCDDEM BREAKING-UP OF lOE. 

A letter from Canada, in " Nature," for June 23, gives some' 
enrious facts regai^ding the sudden breaking-up of ice coveiinSj 
labes and liveis. " The ice on our inland laljes is generally 3 o 
3 feet thick. As the spring advances, an inch or two may b 
melted awiiy from the lower surface, and somewhat more fn 
the upper one, but the thickness is not materially reduced m 
its final disap^eantnce. The first sign of the approaching b 
up is that the ice becomes di'y, from the prismatic structure ... 
log oomnicDccd to show itself, allowing the surface water 
percolate through the intersLices; it is then said to be hon< 
oombeii. In this state the lorfer layera of transparent ice are tm 
solid, though if you cut out a block the prismaiic structure is ver 
evident; but Ihe upper portion, which has been foi'med from 
mixture oi anow and water, readily breaks up under your feet ina 
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lo little grannies of ice. Thu next stage is that the foe becomes 
black, showing thai it is aciakud, as it were, with water; and if at 
this lime there is any open waier, as wliera a livur falls into a 
lake, ami wind enough to pvoduca a swell, the whole surl'ace of 
tlie ice may be obaevved lo nmiulate. If the ioe now breata up 
prematufoly with a high wind, it becomes a mass of spiculce of 
ice wliich hare not reached tlia melting-point, and which I have 
seen accamalatcd to the depth of 1 or 7 feet against the 
edge of the ice which has not yet broken up. But if uiero is no 
wind the whole surface of the lake may appear an unbroken sheet 
of black ice. Still a couple of feet thick, till, in an astonishingly 
short tdmo, sometimes not more than a few minntes, it diaappeurs 
as it by magic. So sudden is this disappearance that the ice is 
popularly believed to sink. 

'* I once had a very good opportunity of noticing this suddoii 
disappearance. I had built on the ice during the winter a pier of 
logs filled with stones, and when the spring came it settled down 
to the bottom, carrying with it a large cake of the ice. Wlien the 
lake had opened, I went round the pier in my canoe to see if it 
had Bcltled evenly, Tlieve, at the bottom, in 6 or 7 feet of water, 
lay the cake of ice it had carried down, with the chips made in 
building the pier still imbedded in itj and, as I looked, blocks 
would Break off, of a foot or more in thickness, rise to tiie nurface, 
and almost instantaneously disappear Thu true ex- 
planation of the prismatic structure appeai-s to me to be the lines 
of air-bubbles. These are visible in all ice before any thaw has 
commenced, and in the process of freezing they seem to be formed 
in vertical lines. When the thaw occurs these lines of bubbles 
form the centres, as it were, from which it penetrates ia every 
directjon through the mass." 



BEFRA.CT10N AlfD DISPERSION OP OPAQDE BODIES. 

The results of a research on the relation of the refractive in- 
dices and dispersion of opaque bodies, published in Poggendorffa 
" Annales," by Wernicke, are thus given by the author : — 

The ex.imination of thin plates ffiving colors by interference, 
leads to the conclusion " that all bodies of etron"; dispersion have 
optical properties in common, which appear of interest for the 
tlieory of light. 

'■It is known framexperience that dispersion and absorption are 
related to one another; and Cauoby, in his ' Memoire sur la dis- 

!)ersion de la Lumi^i-e,' has given an equation in which this re- 
ition is implicitly contained. The discussion of ttiis equation, of 
which one side is an infinite series, presents some dimculties; it 
has been thought sufficient to retain the first two terms of this series, 
and neglect the rest. This would be permissible, as M. Christof- 
fel has showu, if iu every case the sphere of action were infinitely 
small in comparison with the wave-longtb. That the last as- 
sumption is not admissible, however, the aiscussiou of tke iuiw^a.- 
plete equation shows ; for It fields the resuU Uia.X b^ci^ B^tic\x\)3&. 
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is bounded nt the violet end bj a visible beiuu of definite refnuv 
tJoti. This inference ia a physical absurdity, since it pi-esuppOBM 
the cxidtcnco of bodies, which, under aDj arbitrary angle of iiK 
Cidence, totally reflect a Tisiblc beam, or completely itbsori) it 01 
tbe EUrftice. The dispei^ion-foL'tnola derived -from the imperfed 
scries, even if coirect for large wave-lengths, cau offer no e^ 
plunuiion AS to whiit really occurs at that limit at tlio more ctf 
fransilile end of the spectrum. 

■' While Uiis limit, with Bubatjunces of weak dispersion, ' 
lie very far in the ultra-violet, it sometimes appeared in the 
in the bodies whieh I investi^ted. With no single body o ^^ 

group were even traoea of interference observed in the viole^ 
The reason of this phenomenon might be sought in a strongreflec" 
tion of these I'ays at the surface, or in a stroug absorption, in tb, 
interior. It has been shown timt the latter is the preponderalinj 
cause of the absence of interfere nee- bands. Tiicn they alway 
'tanish gradually witli increasing thickness, from the riulet t< 
red end of the spectmm, and are very soon only present ii 
yellow and red. Hence the absorption inereaaea with dec 
toaae-^iengikM, and, indeed, continuotuli/ so/or a certain posittoi 
tnesiTiim, which it special to each avbatance, and so quickly that oi 
tlie other side of it no rav can pass tlirough a layer of the thick 
ness of half a wave-lengtJi. 

" Bence, in Iransmiited light aii^dentiy thick layers of badiet ql 
pre-eminent dispersion attcaya appear j/ellote-red or tmL. I han 
Biiug'ht in vain for a snbstance of this land which would be ti 
pai'eat with green, blue, or violet light. 

" To meet any objections to these matters of fact arising froq 
the mention of apparent excupdoos, I must make the followJ' 
I'emnrks ; — 

*' Thin laj[erB can be prepared in different ways, which strongl 
absorb the light, and are transparent to other than yellow or^re 
light; such layers, however, like glass coated with soot, we 
to he fegnrdcd as bodies, but as loosely connected apparatus 
individual pailioles, and can only be quoted as exceptions if it J 
be proved generally that they poesesa refi-active and dispcrsi'M 
pi-operliea. For example; lot chlorine, bromine, iodine, b"* 
phur-vapor, or sulphuretted hydrogen act on thin Liyei-a 
silver; then thin lavera of chloride, bromide, iodide, or sulphi^ 
of silver are furmoa, which, in comparison witli the metals aA' 
metallic oxides described, are very transparent, and tAiaw 1 
the spectroscope beautiful interference-bant! a. If, however, diB^ 
intensity or dui'ation of the action of tlieso agents exceeds a oeP- " 
tain limit, the structure of the layere is destroyed; the same air 
then to be regarded as aggregates of many particles (in Bev«ni 
coses microscopic crystals), although they appear to the eye ft 
coherent masses; they are more opaque than the metii! itsd£.'] 
and show no trace of interference-bauds i " 
~- FkUeiophieal Magazine. 



1 the spectroscope." 



NATUBAL PHILOSOPHT. 



BREADTH OF SPECTRAL BANDS. 
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Lippicb h»s nttempted the .ipplication of the dynamioa] theoiT 
of gases and vnpora to the explanation of the breadth of the bands 
of gaaeons ^ectra. Tlie assumption miide is that "if it be neoes- 
Bary to consider a molecule as a system capable of ribration, the 
apectmm of an ideal gas in which the molecules could bo per- 
fectly free elastic systems could consist ouly of a number of differ- 
ently colored bands of homogeneous light if the vibratory motions 
of the molecules alone be taEen into account." But as, accoi'ding 
to the theory of CInusius, the moleculea have also very rapid prii- 
gressive motions, the reftangibititf of the rays produced will 
depend upon the combination of the vibratoiy and progressive 
velocities, thus showing the dependence of the breadth of the 
bands upon the temperatui-e and density of the ignited gas. The 
aufljor gives a law regarding tlie raiio of the mean and extreme 
wave-lengths of the blight bands and dark lines of the same and 
different ga^es. 

The comparison of the relative breadth of bands may lead 
to some impoiliant conclusions. The proximity of bands of 
different breadths in any spectrum may indicato the presence of 
gases of different denaities or of the same gas in different allo- 
tropic states. For example, the faint blue lines in the oxygen 
spectrum may indicate the presence of the denser ozone. The 
breadth of the apecti'al bands in the same gas will permit a con- 
clusion as to the temperature, a laot useful in stellar spectro- 
BCOpy, there being noticeable differences in the breadth of the 
hydrogen bands. The author remarks Anally that his conclu- 
sions apply only to perfect gases, and changes from these to 
vapors will be noticed by changes in their spectra. 



OF ACTINI8H AT DIFPEKBOT ALTITODES. 

A paper has been presented to the Royal Society by Messrs. 
Eoscoe and Thorpe, giving the results of a aeries of determina- 
tions of the chemical intensity of total daylight under different 
altitudes of the sun. The experiments were made on a flat table- 
land near Lisbon. The method used was founded on the exact 
estimation of the tint which standard sensitive paper nssumee 
when exposed for a given time to the action of daylight. The 
esperimeuts were made as follows : — 

■■ . The chemical action of daylight was observed in the ordi- 



nary n. 

2. The chemical action of the diffused daylight was then 
observed by throwing on to the exposed paper the shadow of a 
small blackened brass ball placed at such a distance that its 
apparent diameter, seen from the position of the paper, was 
sughtly larger than that of the sun's disc. 

3. Observation No. 1 was repeated. 

4. Observation No. 2 was repeated. 

The mean of observations 1, 3, 3 and 4 was V\\etY V^«a. 
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The sun's nititude was determined by a sestant snd nrtificlat 
horizon immediately before and immediately nfter the observa- 
tions of chemical iotenai^, the altitude nt the time of obaei'VHtioa 
being nscertained by interpolation. 

One of the 134 sets of observations was made as nearly ar' 
possible every hour, and they thus naturally fall into 7 gi'oupa, 

(1) Sis hours from noon, (2) 5 hours from noon, (3) 4 hour* 
from noon, (4) S hours from noon, (5) 2 hotu« from noon, (6) 
1 hour from noon, (7) noon. Each of the first 6 of these croups 
contains 2 separate sets of observations (1) tliose made Dofors 
noon, (2) those made after noon. It h»s before been pointed oul^' 
from esperiments made at Kew, that the mean chemical intensitjp 
of total daylight for hours e<^uidistant from noon is the samf ' 
Tho results of the present scries of experiments prove that thi.. 
coQcIusion holds good generally ; and a table is given showinflf 
the close approximation of the numbers obtained at hours equi- 
distant from noon. 

Curves are- given showing the daily march of chemical intensity 
at Lisbon in AuOTst, compared with that at Kewfor the preceding. 
August, and at Tar^ for the preceding April. The value of tho 
mean chemical intensity at Kew is represented by the number 
9j.5, that at Lisbon by 110, and that at Pari by 313.3 light of thg' 
intensity 1 acting for 24 hours being taken as 1000. ^e follow- 
ing table gives Sie results of observations arranged according t9 
the sun's altitude : — 
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Curves are ^ven, showing the relation between the direct suih 
light (column 3) and difiiise daylight (column 4) in terms of l^n. 
altitude. The curve of direct sunlight cuts the base line at 10°,! 
showing that the conclusion formerly arrived at by one of tbtf 
authors is correct, and that at altitudes below 10° the direct smb^i 
light is robbed of almost all its chemically active rays. Tho r9« 
lation between the total chemical intensity and the solar altititda' 
is shown to be represented graphically by a straight line tor at- 
titudes above l0°, the position of the ezperimentaUy detcnninedt 
points lying closely on the straight line. 

A similar relation has already been shown to exist (by a far leas 
complete series of experiments than the present) far Kew, HqIt 
delbarg, and Par4; so that although the chemical intensity lag 
the same altitude at different places and at different times of the 
year varies according to the varying transparency of the at)Uo»- 
pbere, jet the relation at the same place between altitude and in- 
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tensitj ia always represented by a straight line. Tliis varialioii 
in the direction of the straight line is ilue to tbe opnteacence of 
the ntraoBphcre ; Hnd the authors bIiow that, for eqnnl altitudes, 
the higher intensity is always found where the mean temperature 
of the air ia stealer, as ia aummer, when observations nt tlio 
same pliice at different seasons are compared, or as tliQ eauator ia 
approai'hed, when different plaoes are examined. The aifferen- 
ceB in tbe observed actions for equal altitudes, which may 
amonnt to more than 100 per cent, at different places, and to 
yearly as much at the same place at different thnes of the year, 
serve aa exact measurementa of the transparency of the atmos- 
phere. 

Tha authors conclude by calling attention to the close agree- 
ment between the- curve of daily intensity, obtained by the above- 
tneationed method at Lisbon, and that ealcolated for Naples by a 
■'"' lly different method. — PkSoiophiaal Magazine, July, 1870. 
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PHOTOGRAPHY AND MOLECULAH PHYSICB. 



Mr. Han-ison, in "Nature," calls attention to the facilities of- 
fered for studying molecular physics in connection with the 
mechanical operations connected with photography. If 3 
collodionized plates be dipped, one ia a solution of oxide of cad- 
tninm, the second in a solution of bromide of cadmium, the third 
in a solution of chloride of cadmium, as is done in "iodizing" the 
plate, and each then sensatized by imm.ei'sion in a bath of nitrate 
of silver, the third will take longer than the second to become 
covered with a film of silver salt, and (he second longer than the 
first. Also, the exposures to light in the camera when used for 
taking a picture are in the same order. These differences in time 
of exposure may, perhaps, be accounted for on the supposition 
that the chlorine binds itself to silver with more force than is ex- 
erted by bromine, and that the bromine clings to the silver with 
more force than the iodine, so that the waves of light have more 
work to do in beating the chlorine from the silver than in sepai-at- 
ing the bromine or the iodine. An experiment by Mr. M. Carey 
Lea, of Philadelphia, shows that tlie atoms separated by light may 
recombine in darkness. He prepared a film of dry iodide of. 
silver, on exposingwhich under a negative, a picture was foi'med, 
which came out on developing with "alkaline developer." If, 
* "bwever, instead of developing tlie picture, it was left in darkness 

« a few days, the latent ima^e died out, and a new picture could 

e taken on the sensitive surface. 



MIOKOSCOPIC photoquaphy. 

fciA very successful series of experiments on the production of 
Vrto-micrographs, by means of .irtilieial light, has been con- 
jeted by Col. Woodward, of the Army Medical Museum, Wiish- 



ington, riom the published report of which the following sketch 
was made. 

During the latter (liirt of 1869, Col. Woodward besan a serial 
of expenments with Che design of removitig certain difficulties ii 
the phnti>grHphiag of tissues oa & large ^ale. The soliir light 
was used, and little difficulty was fouod in wranging a method 
which gave most excellent results. Gi'eat annoyance was oaused| 
however, hy the uncertainty of the weather, there being but feit 
days suitable for working to advantage. This led Col. W. t<X' 
seek some other means of illumination, and by the use of tiut 
electric, tna^esiuro, and lime lights he has succeeded in produo 
ing photo-micrographs with even the highest powers as well oi 
eyen much better thaa by ordinary sunlight. 

Two reports have been pi'csented to the surgeon-general { 
the first dated January 4, 1870, conoeming the use of the ma^- 
neeinm and electric lights, the second, dated June i, 1870, OOD'- 
oerning the use of the Ume light. 

The electric light uacd in the drst series of OKperiments v 
produced by 50 small Grove's elements, using a Duboscq^ 
electric lamp. Not only could photographs be taken on as largf 
a scale as by 6unlin;ht, but the exaggeiution of light and shadow 
given b^ the electric light proved most admirably adapted to the 
production of clear and well-defined photo-micrographs. Tbo 
magnesium li^ht was found to possess many of the excellenoeB 
of toe electricrlight, but its best effect is given when the object is- 
not magnified more than 1,000 diameters. 

With the electric light the following method was oaed in tha' 
production of the pholi>graphs ; — 

The electric lamp was placed on a stool against the wall at o 

end of the room, and its light concentrated ny a pair of condens* 
ing lenses on the lower lens of the achromatic condenser at 
the mici-oscope. The microscope, a large Powell and Lealand^. 
sbuid, was placed on a small table with levelling Ecrowa and liD> 
rangements for raising and lowering it at pleasure. The lensatf 
employed were made by Wales, and specially constructed tai 
bringing the actinic rays to a focus. For powers above QiB 
eighth-inch", the objectives of Powell and Lealand were foui ' "" 
answer au excellent purpose. 

The electric light being airanged and working, the microacops 
wasmovedtilithecentreoftheaiSiromatic condenser and the centra 
of the illuminating pencil coincided ; the object was then placed oti! 
the stage and adjusted. A cell of plate glass, filled with a satw 
rated solution of ammonio-snlpbate of copper, was placed betwee n 
the light and the condenser, thus cutting off a large pi'oportion ^ 
the luminous and calorilic rays, besides making the colors of tl 
object disappear, so that its appearance to the eye was the sao 
that ila photograph would have when taken. 

The slide havmg been aiTangod, the eye-piece of the miCT_^^ 
scope w^ts removed, and the image allowed to fall on the ground 



glass of the plate-holder, previously placed at the distance gi' 
the required magnifyine; power. The objective once care' 
focuBsed, the sensitive plate was exposed, thus finishing the 



i portion of the operation. An aiTangement was Dsoil by 
Bucn the objective could be focussed by the o|jerator, when 
u^ndin^ by the gixiund-glasB plate. 
Col. Woodward was thus able to produce from IS to 30 negHr 
tivea in an evening's work of 4 hours. About SO seconds' ex- 
posnve waa found necesss^ for diatoms and Nobevt's plate, when 



the object was magnified 1,000 diameters. In photographinj 
_ ,-. ... _ .. . . _., .^|.g of ground glas 



J place a plate o ^ 
between the condenser and light to prevent interference^phe- 
nomona, which increased the time of exposure for this cla:as of 
objects to about 3 minutes. Other powers were found to require 
proportional limes. 

The process employed with the magnesium light is essentially 
the same as with the electric light. As this light is composed of 
a mixed pencil with rays passing in all directions, thei'e are no in- 
terference-phenomena caused by it; but the reaults with diatoms 
are inferior to those by the electric light for the same reason. An 
ordinary two-ribbon magnesium lamp was used, and a magic- 
lantern condenser served to condense the light in the achromatic 
condenser of the microscope. The aramonio-sulphate cell was 
nsed as with the electric light. An exposure of about 3 minutes 
was required to produce negatives of tissue preparations with 
500 diameters. 

Dr. Woodward says further, '* In commenting on the above 

C recesses it may be remarked that for the anatomist and phy sio- 
i^cal investigator the magnesium lamp affords a satisfactory and 
simcient source of light for the photography of normal and 
pathological tissue preparations, xlie same end can be equally 
well or even better obtained with the electric lamp, with which 
also the most difficult testrobjects can be satisfactorily reproduced. 
Where economy of apparatus is the object, the magnesium lam^ 
will be pi-efened by ordinary workers ; but where much work is 
to he done, die high price of the magnesium ribbon more than 
counterbalances the cheapness of the apparatus, and the electri- 
cal light becomes the most economical. For the information of 
any practical photographers, who may be employed for work of 
this character, I may add the following remarks on the oheniical 
process employed in the production orthe negatives from which 
the appended prints were made. An ammonium and potassium 
portrait collodion, rich in alcohol, was employed, developed with 
the ordinary solution of iron, and fixed witn cvanide of potassium. 
Where it was necessaiy to intensify, the hydro- sulphuret of am- 
monium was resorted to.". 

Dr. W. appends to his report 3 prints from negatives of a 
" Diatom Type Plate," taken, with a Wales' inch and a half, 
intended to illustrate the relative excellences of sunlight, the 
light of the magnesium lamp and that of the electric lamp. The 
first with sunlight is magnified 40 diameters, the second taken 
with the magnesium light, 48 diameters, the third by the electric 
"^ht, 66 diameters. "It will be understood at once that, on ao- 
it of the increase of distance, the second picture would have 
slightly less sharp than the first, and tlnQ Ui\£& V\i».'a. ^« w^ 
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onH, hitd preciselj tlie same soarce of li^lit been employed ; never- 
theleas, in spite of this disadvantage, to wbicli tlie; we,vo puiposely 
exposed, tlie magnesium aud electric pictures are far superior to 
that taken by sumigtit, nnd of the two the electric is the best. It 
Is especially to be observed that in the electric picture the cDntrast 
obtiLined is so ^reat that the objects appear clearly defined on an 
almost perfectly wliite ground, which ia never the case with 
photo-micrographs taken with the sun as a source of illuiiiiii»- 

Tha second report concerns the use of the lime-light for photo- 
niicrogrupbic purposes. Pictures have been successfully taken 
with powers as high as 1,000 diameters. The practicability of tha 
use of this light is important, because of its cheapness, its greater 
steadijiesa, and the little trouble given in its management. In 
his exporiments Col. W. mnde the hydrogen aa he consumed H, 
and sometimes made the oxy^n in the oivlinary manner, soma- 
timos pureliHsed it compressed in iron cylinders. The lamp used 
was a large magic-lantern burner. The magnifying lenses bein^ 
removed, a cone of light proceeding from the condenser of the 
lantern was allowed to fall upon tlie achromatic condenser of the 
microscope as with the magnesium lamp in the earlier series of 
experiments. The ammouio-aulphate cell was used, but the 
ground glass required with the electric light was unnecessary. 

The time of exposure required was much the same as with tha 
magnesium lamp, and the gictures are equally good, for tbouEli 
the actinic power of the naked lime light is less than ihfit of ^e 
magnesium light, the question of steadiness, involving the possi- 



bility of gi^eat concentration, plays a very important part. 

The lime light had never before been auccessfuliy employed 
thus in this country, though some successful attempts were made 
several years aD;D in England, by a less perfect process than the 
one used by Col. Woodward. Experiments have been made ia 
England by Messrs. Maddox, Abererombie, and Wilson on th0 
use of the magnesium light, but no results were obtained compar- 
able with those described in the report. 

Besides photographs of the sixth square of a Moller''B Diatom 
Plate by solar, electric, magnesium, and calcium light. Col. W. 
presents several other photo-mi erogniphs illustrating the perfeo- 
lion of the process. Photographed by the magnesiusn light the 
diatom Arachinoidiscus EAraAergii, magnified 400 diameters br 
a Wales' one-eighth objective, shows the elegant radiation ana 
form of the dots with perfect clearness. A second example I^ 
this light is a nitrate-of-silver injec^on of a small vein arUd 
capillaries in the mnstular coating of the nrinary bladder of tfas 
frog, also magnified 400 diameters. Four photo-micrographs of 
diatoms by the electric light, magnilied from 340 to 2500 
diameters, show the markings very finely, as does also the admi- 
rable photogi'aph of Navicula li/ra taken by the lime light. Inter- 
esting aa showing the perfect success attained in the original 
design of the experiments are photographs of an epithelial 
cancer of the larynx, magnified 400 diameters by Wales' one- 



COLOlt-BLlNDNEHS. 



Mr. Monck, of Trinity College, Dublin, propounds i 
Interealing Iheor^ of color-blinunt ""' 
, that, the eje is not seusltivE 



rand 



The onlinnry explauatioii 
Jrtnin colors, to which it is 
objectecl tiiat a color-blind, person sees the whole Bpeotrum, and 
th)it were this expinDatina true, there should not be color-blind- 
ness [o com piemen tury colors, red and gi-eeii for example. Mr. 
M. bases his theory on the phenomena of accidental colors. If 
the eye be very sensitive to Uio excitation of the complementary 
tint, thcTi this latter, appearing with vividness white we ni'e gaz- 
ing upon the original color. Is so ooinbined with it as to give rise 
to the grayish tint with which color-blind persons so often con- 
found colors. The brighter the light, the more quickly and viv- 
idly would the nccidental color be produced, which explains the 
fact that so many Daltonians see better in twilight. Another 
argument is, that color-blind persons rarely see accidental colors. 
According to this theory, then, the color-blind eye is one in 
which the complementary color is seen TOiT mpidly and very 
sividly while looking at the primary color. If this view be cor- 
ct the Daltonian will gain the best idea of a color by a tran- 
sit glance at it, and in faint light. 



OPTICAL PROPERTIES OF 

paper wag read before the Academy of Science (Paris), by 
Jes Cloiseaux, " On the Optical Properties of Benzile and of 
3 Bodies of the Camphor Family, in the Ciystallized State, 
and in Solution." The author found that crystals of benzile 
rotate the plane of crystallization in different ways, and the right 
and lell crystals, when dissolved and crystallized two or three 
times, likewise give a mixture of crystala with opposite rotations. 
Solution of benzile in* ether has no action or polarized light. 
Camphor of patchouli and mint camphor (menthole), both be- 
longing to the hexagonal system, have a negative, uniaxial double 
refraction, and tlieir solutions in alcohol deviate the plane of 
polarization to the left. Three camphors belonging lo the cubic 
system, namely, Bornean camphor, terecampSine, and mono- 
bydrocblorate of turpentine, have no action on polaiized light 
when ciystallized, but in solution strongly deviate the plane of 

Ilorization to the right, the other two to the left. 
fcoor 
I two 



FIZBAD'S EXPERIMEUra OS " NBWTOK'a KIKOS." 

ft comparison of the v.ilnea of the wave-lengths of the light of 
■ two principal comjMJnentu of the D line oi toe aoVai a^B<i'iicvKa,aa 
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giveti by Angstrom, with some observations made some yean 
since by Fiiean, shows a remarkable coinddence of results ob» 
tained i>j diffcrcDt methods, and is a new conBrmntioQ i^ dig 
truth of (he undulntorj theory of li^t. 

Fizeati produced the phenomenon of Newton's Rings by laying 
B convex tens of very long focus upon e piece of glass with plaau 
parallel suifaces, and illuminating the combination by tbe mono- 
chromatic U^ht of the soda flame. The lens was ho arranged 
that it could be left to touch the glass or could be separated from 
it by a known distance, measured by a micrometer screw. On 
separating the lens from the glass p]at«, the rings were eecrt to 
move in towards the centre of the lens, where they successively 
disappeared, while their place was supplied by fresh rings which 
made their appearance at the circumference of the lens. FisesiU 
found tliat when the phenomenon was observed with sufficient care 
nearly 500 rings conid be counted, flowing Inwards one after an- 
other, hot that after about this number the rings ceased to be visible, 
the surface of tho glass showing a nearly uniform illumination, 
all over, instead of a sharply defined alternation of light and dsfk 
bands. When,, however, the distance between the lens and the 
glass plate was further increased, the rin^s reappeared, getting 
gradually more and more distinct, until when nearly another 500 
had passed they had become as sharp as at first ; but a still further 
increase of distiince caused theiA again to become confused, and 
they ceased a second time to be discernible at about tlic fifteen- 
hundredth. With a still greater separation of the glasses, how- 
ever, they reappeared agam, and became quite sharp at the two- 
thousandth, after which, for a thii-d time, they got gradually 
confused, and became indistinguishable at about tho twenty-five- 
hundredth. So the phenomenon went on as the glasses were 
separated, and not nntil Jljty-Uoo such groups had been counted 
did the bands finally cease to be distinguishable. The two glasses 
were then separated by an interval ofJifleeH millimeters, or mora 
than half an inch. 

This remarkable phenomenon of the alternate periods of dis- 
tinctness and confusion of the rings is easily explained, as M. 
Fizeau points out, when we remember that tlie light employed 
was not strictly homogeneous, but consisted of two portions of 
nearly but not ijuite equal degrees of refrangibility. If either of 
these two constituent parts of tho li^ihc had been used by itself, it 
would have produced a set of rings, uat the rings of one set wonid 
have been a very little larger than the corresponding lings of the 
other. Hence, if the two sots of rings are put together (as they 
were in Fizoau's experiments), they will nearly but not quite nt 
each other. If we examine a few rings at the centre, when the 
two glasses are in contact, they will appearto coincide precisely; 
but if they are traced to a sufficient distince from the centre the 
oolncidence is seen not to be exact. For although the iwentieA 
(say) of one sot is not perceptibly bigger than tho twentieth ring 
of the other set, thejive-hvndredth of one set is perceptibly bigger 
tiian the five-hundredth of the other, and when put upon it falls 
almoBt exactly half way between tho five-huudredth and five- 



^dred-nnd-first of this set. Confieguantly, nt about this pai-t of 

e phenomenon, tlio lin'ght spaces of one sut of rings will occupy 
me same position ns the dark spaces of the other set, and they 
win miitTially obliterate each other. But since the thoasandth ring 
of one iiet is nearly the samo sizo as the thotisand-and-first of tbo 
other, the two sets of rings wiil appear to fit each other again 
about this point ; the fiflten-handredlh of the first set, however, is 
larger than the fideen-hundredth-and-flrat of the Hecoud set, but 
not BO large as the fideen-hundred-and'Second, and hence, at 
about the position of the ring, the rings q^ the two sets will OTcr* 
lap each other, and mutually efface each other's outlines. And, 
carrying' such considerations farther, it is evident that the appar- 
ent coincidence and overlapping of the two systems of rings 
would occur alternately at regular interyals. 

In order to simplify this explanation, we have tacitly asaamed 
the leua to be so large that several thousand rings could be seen 
between its centre and its circumference. Practically, this would 
be impossible ; but by gradually separating tlie lens from the 
plane glass, we can, as it were, draw In towards the middle tlis 
rings which, with a larger lens, would be formed at a great dis- 
tance from the centre. 

K'ow, according to the explanation which the uudulatory theory 
gives of the foundation of " Newton's Rings," the distance by 
which the interval between the glasses must be increased, in 
order that a given ring may come into the position previously 
occupied by the next smaller ring, must be equal to half the 
wave-length of the kind of light used for the experiment; and 
the distance of 0.28945 millinietri^s which, as M. Fizeau found by 
actual measurement, it was necessary to vary the space between 
the glasses, in order to make the rings go through one of the re- 
current periods above described, that is to say, pass from sharp- 
ness to confusion and become sharp again, must contain just one 
more half wave-length' of one portion of the light by winch the 
rings are formed, than it does of the other. 

This brings us to tlie point of contact between M. Fizeau's 
observations and those of Prof. Angstrom, to which we i-eferred 
at the beginning. According to the latter, the wave-lengths of 
the two pi'incipiil conalituenta of the light emitted hy a flftuje 
containing tlie vapor of sodium (such as the flame employed by 
M. Fizeau) are respectively 

0.000589513 millimetres. 
0.000588912 

Now, if we divide 0.28915 by half the former of these numbers, 
we get, as the quotient, 982 ; and if we divide it by half the 
second, wo get, as the quotient, 983. That is to say, we find 
precisely as the undulatoiy theory requires, that the distance 
measured by M. Fizeau conbiins exactly one more half wave- 
length of the more refrangible constitnent of the light of a 
sodium-flame than it does of the less refrangible pait. And, 
moreover, if we t.ileulato from Angstrom's determination of the 

IVe-lengths, the number of rings which must intervene between 

|. pmitions of greatast confusion and gveateat di'it\'n<i\.B.ftMi,-««i 
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AoA 491 of the one set and 491j of the other, which aCTces ei 
tirely with M. Fiaeau's eatimated round number of 500.- 
ifature. 

EL£CntIOAL DISCHAKGE. 

Prof. VonBezold, i 
np the results of a se 
charge ; — 

" 1. Wlien an electrical discharge, after traversiug a Bpark- 
interviil, is offered two paths to the earth (a short one and » long 
one interrupted by a test-plate), with small striking distances, Uia 
discbarge ia divided. With greater distances the electricity takes 
only the shorter path, and eyen carries with it electricity of tii» 
same kind from the other branch. 

" 2. If electrical waves t>o sent into a wire insulated at the end( 
they will be reflected at that end. Tbe phenomena which ao< 
company this pi'ocess in alternating dischar^a appear to owe 
their ongin to the interference of the entenng and reflected 
waves. 

" 3. An electrical discharge traveb with equal rapidity in wires 
of equal length, without reference to the materials of which these 

NEW GAiVASIC BATTKRY. 

A new and important galvanic battery, invented by Bunsen, is 
described in Prof. Roscoe^s address before the British Associa- 
tion. Only one liquid, a mixture of aulphuric and chromic acids,. 
is employed, eo that no porous cells are needed. The plates of 
zinc and carbon can all be lowered at once into the liquid and 
raised a^n at will. The electro-motive force of tbis battery is 
to thnt of Gi'ove (the moat powerful of all known forms) as 18 Co 
25 ; it evolves no fames in working, and caa be used for a very 
considerable length of time without serious diminution of tha 
strength of the current, so that Bunsen writes that no one who 
has once used the new battery will think of again employing the 
old forms. 

BESISTANCB PTKOMETER. 

Mr. C. W. Siemens has invented an instrument calied i 
" Electrical Resistance Pyrometer," which will measure the heat 
of the hottest furnace. It is based on the principle that the re- 
sistance of pure metals to the electric cuiTent increases with iha 
temperature in a very simple ratio. A platinum wire of known 
resistance is coiled round a cylinder of fine clay, and covered' 
with a tube of the same material. The coil is connected with » 
Daniell's battei-y of 2 cells and with a resistance measurer, and 
placed in the furnace whose temperature we wish to ascertain. It 
la then only necessary to read off the indications of temperature 
on tbe graduated rr—' " 



HATCBAI. 'PHIL0e(9BY. 

EXPERISIENTS OH THE ATLANTIC TELEGRAPH CABLES. 

' The report of the Coast Survey Ejipedition of 1866, regarding 
electrical measurements made on lie cablog of 1865 and 1866, 
has been piiblisiifid in the Smithsonian " Contributions." The 
following is a summary of Dr. Gould's conclusions taken from 
the "Journal of the Fmnklin Institute:" — 

Fottr leading questions were to be answered by the experi- 
menls. 1. The character of the agency which gives the tele- 
graphic aiCTial upon the cSosiug or inten-uption or the gflivnnic 
cii-ciiit, ana the route by which its transmission is effected. 

2. The influence exerted npon the eonductor by usinp; the 
earth as part of tlie circuit, or by placing the complete circuit in 
electrical commtmiCBtion with tlie earth. 

3. The extent to which the velocity of propagation of the sig- 
nals is dependent upon the intensity of the electromotive force, 
and upon the i-osistance of the conductor. 

4. The equality or difference in speed of the signals from the 
positive and fmin the negative electrode, when the othar is con- 
nected with the earth ; as also the relative velocity of signals 
given by completing and bv interrupting the circuit. 

The length of the cable of 1865 is 2,186 statute miles, and that 
of the cable of 1866 is 2,184 statute miles. Each conductor is con- 
structed of 6 copper wires twisted round a seventh one, and has 
a diameter of one hundred and forty-seven one thousandth 
inches. The conducting power of the wire is 93.1 for the cabl» 
of 1865, and 94.6 for that of I8G6, the conducting power of pure 
copper being 100. The cable of 1866 gave a resistance of 4.01 
ohms per knot, the " insulation " or resistance of the coating 
being 2.9-15 megohms per knot, and the eleetrostatio capacity 
0.3635 farad to the knot. That of 1866 gave a resistance of 3.89 
ohms per knot, and an insulation of 2,437 megohms, the electro- 
static capacity being the same as in the cable of 18G5. The total 
resistance to conduction in the fii-sb cable is, then, about 7,650 
ohms, the total resistance of the insulator 1,606,000 ohms, 
and the total electrostatic capacity about 670.4 fatads. In 
the second cable, the total resistance is about 7,270 ohms, the 
total insulation 1,816,000 ohms, and the l^tal electrostatic capac- 
ity 654.5 farads. 

The battery employed by the telegraph company was Minot- 
ti's, a modified foim of DanicU's, Mr. Farmer estimates that 
after the full strength of the current is developed, one cell should 
give upon one cable with earth-connection about 110 farads 
per second. 

Several series of experiments were made with varying battery 
power, and different aiTangcments of the connections, in some 
using the earth circuit, in others not using it, sending both posi- 
tive and negative signals. 

The first question to be investigated is, whether the posi- 
tive and negative signals were transmitted with the same veloc- 
ity. A comparison of the records of the same signals at t!ie two 
stations decides this, without the necessily oE ki:^Q'N7\'(v^ "^^ ^izo- 



uhtdal or bcieiitific dibootbbt. 

lute time of transmissloD. Tliis comparison gives us 

T — T" (the rtiffei-ence of the time iudicnted nt the Si . . 
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by the two clocks, diminiflhed by tlie time of transmission in tlie 
case of tdgnals given from Viilencia, and ineratised bj this 
Wnount for Bignals from Ne wfo nod land ) . Any excesa of tho 
time CDiisumed in the passage of either class of signalB should 
manifest itself bj a SDperior value in the meastirea of the tem- 
pornry clock-difference derived from that chiss when tlie aignals ' 
&re sent westwnrdly. For earthward signals the reverse holda. 
An examination of the recorded results shows that the positive 
and negative signals travel with the same velocity under thi* 
same ch'c urn stances. 

The speed of the two kinds of signals being thus taken as the 
same under similar cii'cnm stances, the time required for their 
transmission is easily deduced, being one-half the difference be- 
tween the measures of longitude as derived from the records at 
the respective stations. The weak point in the observation^ 
the absence of any automatic record of signals received, but it ia 
probable tiiat the aggregate personal error of the two observers ia 
vei^ close to 0.606*, which value ia adopted in the investiMtion. 

The experiments of Novemtier 5th and 6th were conducted with- 
out the use of any earth circuit. Each station sent signals with a 
battery of 3 Minotli's cells, receiving them with its battery dis- 
connected. The wean interval consumed in the transmission of 
the signals appears to have been 0.39* on tbe former, and 0.26* on 
the latter occasion. 

With a battery of 3 Minotti's cells, the maximum permanent ' 
cun'ent would not exceed 168 farads in the joined cables, and to 
develop nine-tenths of this carrent more than 1| second wotild be 
needed. With 3 Daniell's cells the maximum current would not 
exceed 1S5 fai-ads. Assuredly, we cannot suppose that in ths- 
lapse of three-tenths of a second, when not more than one-aeventb 
of this current had been developed nt the fiirther station, tliis bat- 
tery would have charged tbe 2 Joined cables, each of which pos- 
sessed an electrostatic capacity of more than 650 fai-ads. Hence' 
the impulse on which the transmission of tlie signal depends must 
' — 1 been propagated along tbe condnctor bv some other ~ "" 



than by charging its auccessivo parts electrically, that is, fully 
and in the ordinaiy sense of this expression. The 30 famds, more 
or less, which could have been generated before the signal arrived 
at the distant extremity of the cablea, would have been consumed 
in charging the first six or seven iiundredths of the conductor. 

Messages were effectually and distinctively transmitted in each 
direction, by the use of an electromotor formed by a small perca»- 
Mon cap containing moistened sand, upon which rested a particle 
of ainc. The cun-ent here evolved could scarcely have amounted 
to more than 6 or 7 farads, so that nearly 3 minutes would have 
been requisite for charging a cable, yet the transmission time waa 
certainly ver^ small, although it was not definitely measured. 

The experiments of Kovember 8th and 9th differed from those 
of the 6lh and 6th only in that the Newfoundland battery con- 
aistei) of 10 cells instead of the same number .as was employed at 
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Valeaoia. The mean tdmea of trniiBmissiun were 0.25' and 0.21', 
indicating an incretvsa of speed with an increase of electro- 
motive power. And, so far as the experimeuts on tbesu 4 da^s 
are concerned, we plight infer that un the complete metallic cir- 
cuit fonued by the 2 cables, tlie tirae for transmittiug the signals 
through about 3,475 kilometers, or 2,160 statute miles, was not far 
from 0.29' for a batter; of 3 ceila, 0.26' for one of 4 cells, and 
0.215' for one of 10 cells. 

On the other hand, the aTorago transraisaion time for signals 
sent bf a cun-ent induced in a single cable by means of a " con- 
denser," with a battei7 of 10 cells, was 0.31* on -the 25th, and 
0.34" on the 28th of October; the mean intei-val on these 2 daya 
being 0.328*. Each of the condensers used possessed an elec- 
trostatic capacity of about 20 farads; so that with a tension of IC 
culls 01- 8.4 Tolta, their capacity would not be far from 168 farads, 
or equal to that of about 590 miles of cable, or, in other words, a 
little more than one-quarter the capacity of one whole cable. 

Results of recorded signals give 0.26* as the transmission time 
through one cable with earth return, when the ground connection 
was made with the zinc, and 0.27* when it was made wiLb the 
middle of the battery, the former corresponding to the use of 4 
cells Bl one station only, the latter to 2 cells at each station. 

The Telocity of signals made by closing and interrupting the 
circuit is next considered, the conclusion being that in general a 
longer time was required for the transmission of signals after an 
interval of 10 seconds than after an interval of 5 seconds. In 
those cases where no earth-connection existed, and the signals 
were alternately positive and negative, the cable wils meanwhile 
assuming its electricfil equilibrinra, so that a positive signal was 
ti-ansmittt^d more rapidly through the conductor when it was 
affected with a larger amount of negative electricity, and a nega- 
tive signal more rapidly through a conductor containing mora 
positive clocti'icity. This affoms new testimony to the eiToneoua 
cbaracter of the supposition that the conductor must be charged 
through any portion of its length, in order to transmit a signal 
beyond that poition. 

Ab showing the continued existence of currents (doubtless en- 
gaged in establishing equilibrium) durinw the intervals between 
Uie isignals, it may be of interest to mention that on one occasion 
when the 2 cables had been joined at Heart's Content, without bat- 
tery, and while the Valencia Ijattery had been temporarily discon- 
nected, signals froni Newfonndland were distinctly received. 
They were weak, and the deflections of the needle were scarcely 
one-fifth as large as usual, yet they were none the less distinct, 
and a complete set of signals, 10 in number, at proper intervals, 
and preceded by a "rattle," was recognized at Valencia. No 
other record of them was made, than the fact of their transmission 
by alteration of the make-circuit and break-circuit signals, altliough 
DO battery had been connected with the cable for several minutes. 

A series of experiments was mode for the purpose of ascertain- 
ing the effect of cliangos in the electro- motive foTce \v^ii 'l&& 
speed of the signals, and wliether these 3iga3\& couYOi \:i^ \bn 
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interpolaUon of any resistance between them and tlie gat*' 
vnnometer be made to trAferse the double length of the cable 
before reaching the galvanometer at the same station. 

The Gonstruction of the signal-key used In.theBe experimeitto 
was BQch that only, about one-seventieth of a second was oe- 
cupied in presaiag down the button. All signals by which 
currents were sent wore given in this way, but Uie break-circuit 
Bignala were given by removing the thumb from tlie button, 
which was then lifted by the tension of the spring. Thia tension 
being less than the mascalar force of the thumb when the 
button was pressed down, a longer time was consumed in trav- 
ersiDg the distance between the stops, and for this repeated 
experiments give 0.035* as a near approximation to the average 
interval. Now, since the oi'dinary signals record themselves 
' upon the chronograph when the arm caiTjing tlie button leaves 
one stop, but are not really given until it reaches the other, all 
the recorded intervals between the instants of giving and receiv- 
ing make-cii-enit signals will be too large by about one-seventieth 
of a second, or opprosimately 0.015*; while for break-circuit 
signals the reverse obtains, and the recorded interval will be too 
smalt b^ about 0.035". Consequently, in comparisons between 
break-circuit signals and others, a correction must be applied, 
varying with the temporary adjustment of the signal-key, but 
amounting" on the average at Valencia to not far from 0.05'. This 
con'cction must be borne in mind in di'awin^ inferences as to tlw 
relative velocity of broak-cii'cuit and make-circuit currents. Br. 
Gould does not apply it in his laliJes, however, because no 
measurements were made to determine tlio pass-time for the 
Newfoundland key. 

In these esperiments the circuit was formed of the two cables 
with no other connections than the same key, galvanometer, and ' 
battery at Valencia which had been employed for the other work 
of the ospedition. 



Eip, I. i (lella. Circni 


made and broken. 


Key bBtwDSD Ziooode and pJ- 


Mate oirmitg, 

BreBk oitouiM, 

Bip. ir. i oellf. The ea 

vimometor. 

Make clrcuiM, 


11 
DO >ritb 126 ohms' r 

10 


0^229 
3siBtaii<ie bstmisn ke^ and gal- 

0.379 



Break oitouiti!, 9 0.227 

Bip. III. i oella. Ke; and galvanometer opon oppwito sidea of the battor;. 

Make oiranita, 13 0.278 

Break oicouiti, II 0.225 

Exp. IV. i cdUb. Tbe sama nitb 126 obma' resiBtaneB betiveoD key and Sable. 

Make ulrcuitB, 11 0.27S 

Break oireaiU, 11 0.220 

Bip. V. 1 oell. PositiTeand negatiTs BigDolE. 



Eip. TI. £ oelle. Positive and negative aiguala 



i 



II 



S&Hsii. ran.096p&r. 

Eip.VII. leoUa. Sama. 

8 0.268 10 0.290 IS 0.279 
Eip. Tin. 10 oellB. Same. 

10 0.270 10 0.1*5 20 0.J58 

Eip. IX. 10 oelle. RMislanM cF 25 ohma iuterpojod bctwooD koj and gal- 

10 0.234 10 O.lJS 20 0.256 

Eip. X. 10 sbUb. KeBiatuice iacreuod tn 251 abms. 

9 0.267 10 D.2B9 19 0.2SB 
Exp. XI. 10 cells. RuistBUOe Inoceued bi 2513 Dhme. 

10 0.305 9 0.280 19 0.296 
Eip. XII. 10 oells. ReaiitDDca inciewid to 25,130 ohing. 

11 0.-i88 10 0.299 21 0.S93 

From these enperiraents it may fuii-ly be eonclmled : — 

1. Tlint tbero was no reii] difference in tlie inloi'vitl for tbe 
make-circuil und break-circuit eigoals. Tbe mean from tbe first 
4 expertmeiita gives after npplication of tbe eorrcctiona for 
pass-time of tbe key, an interval U.26I' for tbe mnke circuits, and 
0.260" for tbe break circuits. 

2. Tbat the relative positions of key, galvanometer, and battery 
exerted no perctiptible inlliience uputi tbe result wben a battery 
of 4 ceils was employed. The meu,a intervals from the first 2 
and from the second 3 experiments are 0.258' and 0,262" respec- 
tively. 

3. That no appreciable effect was produced by tbe interpolation 
of 126 ohms' resistance. Tbe mean intervals, with and without 
this resistance, were 0.258' and 0.263". 

i. That no marked diminution of tbe interval was produced by 
an increase of the battery ft-om 2 to 10 cells. The results wilt 1 
cell, although untrustworthy, indicate a somewhat loss interval. 
Tbe others vary by less than their probable errors, yet the inter- 
val was certainly not less with 2 cells than with 10. 

5. From tbe lost 3 experiments it would appear that the in- 
terval was siigbtly longer afler resistances above 250 ohms bad 
been introduced. Yet it was no longer in the twelfth experiment 
when the resistance between the key and galvanometer was more 
than two-thirds greater timn the whotu resistance of tbe 2 Joined 
cables, than in the eleventh, when it was only one-sixth as great 
as that of the 2 cables, 

6. We have every reason for believing that in all these 12 ex- 
periments tbe measures of tbe intervals were merely determina- 
tions of my own personal equation in noting signals, which, as 
has been shown in Chapter IX., had been found bj special invcs- 
tigation to be about 0.275*. Tbe variations from this value araount 
in but few cases to more than 0.03*, which we have seen to be the 
normal range. . 

7. These experiments are entirely confirmatory of what would 
have been anticipated from theory, namely, that a signal given 
bv closing a galvanic circuit is transmitted in both directions 
simultaneously, and with eqaal velocity under similar circum- 
stances; so Uiat under no ordinary praclicn,\Ae C 
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could a signal from eitlier stalion Ml to traverse both parts of tha- 
circuit at tbat station before parsing on to the other. 

Since my former ioTesti^atiriQ (Proc. Amer. Assoc. Adv. Sci., 
ISfO, p. 71; Am. Jour. Sci. xi., 67, 154) Ihe progress of Ecienoe 
has thrown li^bt upon many pointa which were tEen subjects o£ 
doubt nr of indtvidual opiaion. Tho conditioD of au open gitlyania 
drcujt is now almost univeraallf conceded not to be e^entiallTi' 
different from that of an interrupted conductor to an electrical, 
machine. The velocity of a current ia abo known to be da* 
pendent upon its quantity, and therefore generally apon ibt. 
intensity, aa well as upon tlie resistance of tlie conductor. Bat ifc< 
appears questionable wbetiier the law ia as simple as has bees^ 
aapposed by aome, who have regarded tlie veiocity as inversely 
propoi'tional to the capacity of tlie conductor mnltiplied by it^ 
reaistunce, and, therefore, m a homogeneous conductor to the 
square of the length. For the problem, aa it now presents itself 
does not pertain ao much to the lime for transmission of a. sivi ' 
signal, aa to the time for its transmission with a certain Kmsfi^ 
depending on the sensitiveneBs of the receiving apparatus ; sinc^ 
the electric.il impulse or disturbance consists of a continuous 
series of molecular influences which propagate themaelvea ift 
evety poaaible direction according to the inverse ratio of th^ 
several resistances. And the form of the conductor, as well a% 
other conditions, may essentially modify the time requisite for th^ 
attainment of the presoribed force at the other esLveraity of th6> 
line. A current may thus be temporarily established in part ol^. 
an open circuit, continuing until the battery and conductoi-s hav4K 
attained an electrostatic eqailibriuni. The time required fol^ 
•attaining this equilibrium depends of course simply on the cs^' 
pacity and form of the conductors, and on the energy of thr 
oatteiy ; but the firet elocliical impulse may reach the most t*^^ 
mote point of tho circuit before a portion nearest the battery hssi 
received its full charge. Similarly, in a closed circuit, the distant 
extremi^ of the line may well be supposed to perceive soma 
Blight electrical disturbance from a signal before its full force iS' 
manifnsteil at intermediate points, so that a signal might be ra* 
oeived with a delicate galvanometer at the farther estrerai^, 
before it could be recognized upon an Glecti-o-msgnet at half tha; 
distance. And this, too, apart I'rom any consideration of inurew- 
ing intensity in the electromotor. 

The eii-ouit formed by the two cables might, although broken 
at Valencia, thus serve to establish what would practically be m. 
momentary current at Newfoundland when Uio battery at that 
Btatioli was introduced, deflecting the galvanometer there for aSJ 
instant, and the change of statical condition in the cables a^ 
Valencia would thereupon be manifest to the electroscope, Bati 
the closure of circuit at Valenci.i would bo accsmpanled by in-' 
Btantaneous deflection of the galvanometer, with corresponding^ 
insensibility of the electroscope. Thus a signal given by closing 
or interrupting an Insulated circuit at any point is iustMntaneoQal)'; 
transmitted Irom that point in both dii'ections and lit full spoedt 
but the interval before it altalus Us total force at any other point 
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mnst depend npon the chnractpr of the inlervptiing Pomluctor. 
The question as to the route by which sign.ils nre tranisinilled 
when part of tlie circuit is formetl by the eftrth, is thua disposed 
of; and the position maintained in the memoir above cited is 
entirely corroborated, although it loses its theoretical siguillcance. 

The duration of one signal current was intended to bo uni- 
formly one-quarter of a second, but depended upon the skill and 
care of the observer, no automatic signal-giror naving been em- 
ployed. Erery electrician knows how greatly the strength of the 
cnri-ent is augmented by an increase of its duration from 0.2* to 
0.3", yet the duration of the eignata varied frequently through a 
larger vauge than this. Still the actual len^h of each signal as 
recorded upon the chronograph register, and its average did not 
vary mncU from the prescribed duration of 0,26*. 

It appears manifest that not an electrical charge or discharge, 
but simply an electiical disturbance, is requisite for transmitting a 
signal ; that an inductive impulse, sufficient to deflect the galva- 
nometers employed, was transmitted through 1 cable, havmg at 
each end a oortdenser with 10 cells, in somewhat less than tbo 
third of a seconil, fi seconds after the transmission of an impulse 
of the opposite sort ; that with a circuit fonned by the 2 ciblcB, a 
smaller electromotive force sufficed to transmit the signals wilb 
yet greater i-apidity ; that the signals travelled more rapidly 
through a cable which had not recovered its electrical equilibrium 
after a cuiTent of the opposite character ; and tliat the speed of 
the signals is modified by the earth connections more rapidly than 
by changes in the battery power. And the very marked diffei-- 
enccs found in the rates of transmission, between signals given by 
completing an interrupted circuit and those given by interrupting 
a closed circuit, may perhaps lead to investigations which wiu 
afford an explanalion. 



CHEMISTRY. 



AUTOZONE. 



In tiio first serieB of Dr. Meisaner'a researches upon oxygen 
he aniced at tiie remarkable cooclusion that oxygen under the 
iniliiencQ at electrical tension was converted not only into ozone, 
but also into another modification, which always appeared 
Bi mill tan eously, and which formed, when brought into contact 
with watery vapor, especially after the absorption of the ozone, A 
peculiar dense mist. This second modification of oxygen MeissneT 
identified with Sehdnbein'a antozone. So remarkable were these 
results, and so important their bearing, if true, not only upon 
our theories of ozone itself, but also upon the philosophy of 
chemistry, that Meissner desired to repeat his experiments, 
studying particularly the character of the antozone-mlst and Ihs. 
effects of electrical tension upon the volume of the oxygen sub' 
mitted to the discharge. The results of these experiment: 
stitute a paper published the last jear by Dr. Meissner.* 

Oxygen Js submitted to the action of clectrici^ in a Sieme 
Von Babo's apparatus, la then paascgl into a receiver containing a, 
coucenti'ated solution of iodide of potassium in which the ozone 
is completely absorbed, and finally through water contained in ■ 
second receiver; the gas, as it issues from the water, forma above 
it a thick wiiite mist, which also appears in a less degree over tbo 
solution of iodide of potassium, but which is denser the less con- 
centrated the solntion and the more favorable the ozonizinff; 
conditions. To prove that this mist consists solely of electrizea 
oxygen and water, Meissner proves experimentally, to his owb' 
satisfaction : 1st. That no other gas but oxygen is in any way 
concerned in the production of the phenomenon, particularly no 
nitrogen, chlorine, hydrogen, or carbonic acid ; 2d, That for 
the production of the result the presence of aqueous vapor in 
the clectiizing lube is not necessary; 3d. That the solution of 
iodide of potassium used for the absorption of the ozone has 
nothing whatever to do with the appearance of the phenomenon, 
further than is implied in cfiecting the removal of the ozone from 
the current of electrized oxygen. 

a trnteraaehimgen Ubcr don 
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In ivgnrd to the first nnd aecrjiid pniiits, after detailing the veiy 
iorefully condacted experinienlH which were pBrformetl, Meissner 
ielieves, " that these experiments, not once only or a few timea 
speated, but performed very frequently, prove the followine 
lint : that the mist formed by deozonizea electrized oxygen with 
jueous vapor appears when neither chlmiue, iiitrogen, am- 
^tnonia, hydrogen, carbonic ncid, nor wntery vapor is present in 
the tube where the electrizing occurs; and that tho presence or 
aid of neither of these substancea is neceesary for its subsequent 
formation ; that, in otlier words, tiie mist phenomenon requires 
only dry electrized oxygen, the iodide of potassium used for de- 
ozonization and the vapor of water for its production." The third 
point is proved by the substitution for the iodide of potassium of 
a TQ>riety of other bodies, differing widely in chemical character 
and agi'ceing only in the property of absorbing ozone. Tho mist 
is chemically identical whatever be the agent used to absorb the 
ozone ; it ia neither acid nor alkaline, consisla of a body neither 
soluble nor insoluble in water, but is solely a mechanical or ad- 
hesive combination of oxygen and water, which, when washed 
and collected in a gas-holder, gradually disappears, fine fluid 
drops collecting upon the walla of the vessel, which, wlien ex- 
amined, are found to be pure water, containing possibly, under 
ceitain eonditions, a trace of peroxide of hydrogen. Experiment 
leads to the conclusion that there exists in the pui-e, dry electrized 
o^gen, besides unaltered oxygen and ozone, a third body, a 
third modification or condition of oxvgcn, to which the phenome- 
Don of tho mist is to he ascribed. The paper further treats of the 
action of various substances on electrized oxygen, and iu a second 
section discusses tho " quantitative estimation of ozone and the 
contraction of volume in electrizino; oxygen." — fVoman " Ab^ract 
of iJit ieeond series qf Processor Meitsner's Beaeareha upon Eltctrwed 
Oxygen" by Prof . Barkerin the Amer. Jour. Science, l, (1870), pp. 



PHTDROGENIDM- 
" When zinc-amalgam is shaken with water a slow decomposi- 
tion of the latter takes place, recognized by the formation of flnc- 
culi of hydrated oxide of zinc, and the evolution of small bubbles 
of hydrogen on allowing the mixture to stand for a time. Tliis 
decomposition of water by zinc is intensified when a small 
quantity of bichloride of platinum is present ; a spongy body then 
heing formed on the surface of the zinc-amalgam. This body I 
have found to bo an alloy of hjdrogeniura and mercury. 

" In order to obtain the bydrogonium-amalgam on a larger 
scale, zinc-amalgam, containing a lew per cent, of zinc, is Bbaken 
thoroughly with about an equal volume of bichloride of platinum, 
containing about 10 per cent, of tho bichloride, care being taken to 
keep the mixture cool. The zinc-amalgam swells up con- 
siderably, precisely as in the ammonium-amalgam experimeni, 
and continues to evolve hydrogen till the decom^ositioD oE t.^'^ 
amalgam is complete. 1 found tliat the ■voVttjaft ol ft^fe Vj- 



4 



I 

i 



164 AKKcu. or scnmnno disootzrt. 

drogen thoa developed was, in sevpr.il esperirapnti, from tOO to 
150 tinipa that of the mercurj employed. This hydrogen poB- 
Ksaes A faint odor. 

" When thia amalgam of hydrogenium is preBsed, directly 

after its preparation, octneen iheets of fllteriag paper, and tbea 

Bpread out in a lajer to the nir, the temperature soon rises coo- 

Biderably. and vapors of water are formed, which may be 

condensed in a glass receiver. The finely divided platmum 

present is obviouslj the cause of this rapid oxidation of the hy- 

drogeainm. In this action of biohloride of platinum upon zinc- 

amiugatn oxychloride of zinc ia at the same time formed ; and 

. tiiough this maybe removed by means of cblorhydric acid, yet by 

, tills treatment a part of the hydrogenium-amalgam is destroyed. 

. If after this ft be waehed with water, it undergoes a very slow 

decomposition, the volume increases, and bubbles of bydrogea 

escape throngh the water above. 

"Platinum, after perfect amalgamation, does not act as en- 
ergclically as in its nascent state; that is, when precipitated on 
the amalgam. When platinum-amalgam is mixed with ziu&- 
amalgam the decomjiositiou of the water by the ziuc is extremely 
slow, and the hydrogenium-amalgam does not appear for some 
time. Under certain conditions, moreover, the hydrogenium- 
amalgam is formed without the aid of the bichloride of i>latiuum, 
I had at one time about 20 pounds of mercury containing zino, 
which was left standing in a bottle with water for 3 weeks ; the 
hydrogeuiuntamftlgam formed on the surface of the mercury, 
gradually decomposing above and being renewed from below." — 
5. Loae. — Annali Lyceum Nalural History of Nem Torh. 



AUMOKIOM- AH A LO AU . 

The existence of ammonium Nlli, as such, in what is known aa 
ammonium-amalgam, has never been demonstrated, although Its 
constituents escape in proper proportions from the amalgam. If 
the hydrogen escaping from the amalgam, together with the 
ammoaia (NHa), be shown to bo in the nascent state, it would be 
evidence Uiat it had just been in chemical combinaUon with the 
lunmonia; in other words, that metallic ammonium osistod in the 
amalgam. Some pellets of sodium were placed in contact with 
some parHeles of the transpartint variety of phosphorus, wrapped 
In bibulous paper and plunged beneath the surface of water. A 
red glow was seen ; and asthe nascent hydrogen came in contact 
with the phosphorus, bubbles of phosphide of hydrogen were 
formed. Occasionally one would inflame as it came into contact 
with the atmosphere, placing the nature of the reaction beyond 
a doubt. As phosphide of hydrogen cannot be formed by direct 
synthesis if ordinaiy free hydrogen be employed, this becomes a 
test for the presence of that gas m its nascent state. Tito hydro- 
gen escaping from the ammouiacal amalgam was now tested by 
this process. A sodium-nmalgam, dipped beneath a solution of 
chloride of ammonium, was employed; and it became uecessaiy 



wait nntil the sodium was exhausted that results might not be 
iated bj the nascent hydrogen escnpiag Trom the watei'. At 
proper time the decomposing amalgam was covered with 
fmgments of transparent phosphorus, when many bubbles of in- 
flammable phosphide wore obtained. The hydrogen must then 
h&ve been in the nnscent state and just escaping from the am- 
Dr. aallatin, in the Philosophical Magazine, July, 1869, 






ACTION OF LIGHT ON CRTSTALLIZBD SULPHDK. 



We know, from the researches of Sehroetter on the allotropio 
modifioationB of phosphoras, that ordinary phosphorus Is con- 
verted by the action of light into the amorphous variety. U. Lalle- 
mand finds that a similar effect is produced on ordinary crystallized 
Bulpbnr. Uo esposed a solution of aulphnr in bisulphide of car- 
bon, in a sealed glass vessel, to rays of light concentrated by a 
lens, and obtained a copious deposit of amorphous snlphnr. On 
passing the amergino; rays through a prism, lie found tliat the 
inminous speciriim snowed no rays between G and H, and that 
the ultra-violet rays had disappeared entirely. A solution of 
phosphorus in bisulphide of carbon acta similarly, although more 
slowly, and the spectrum produced by the emerging light shows 
a sensible diminution of intensity only in the neio^hborhood of H 
in the luminous spectrum, and only the moat reu'angible actioio 
rays have disappeared. — Complee Sendus, i.xx., p. 182. 



^^ BOI. 

^F~Very considerable' quantities of sulphate of lead can be held 
^^msBolved in viaier by means of many acetates, citrates, tartrates, 
and by various other salts, Pi'of. Storer finds th.it a cei-tain pro- 
portion of lead can be held dissolved in presence of sulphuric acid, 
even in an alcoholic solution like wine, by the action of vai-ioui 
so]til)lo alkaUne salts capable of decomposing and of being de- 
composed by sulphate of lead. Attention was called lo the fact by 
tlie analysis of a sample of sherry, which proved to contain some 
salt of lead, and, at the same time, fi-ee sulphnrio acid. Among 
(ho salts which possess in dilute alcoholio solntiona this power or 
holding lead dissolved, are the acettto, tartrate, succinate, citrate, 
and dicitrate of ammonium, and tricitrate of potassium. The ex- 
periments made show clearly that very considerable quantities of 
sulphate of lead can be hold in solution by weak alcohol charged 
with various salts. It may, therefore, reasonably be inferred 
that wines sometimes retain lead in solution, in consequence of 
this action of tlie acids and salts peculiar to wine upon lead com- 
pounds ignorantly employed to correct acidity — Froc. Araer, 

'--' -.,p. aft 
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JABQOinCH. 

Id the la^ volume of this Aaouftl, a statcmsat was made of 
the fact that Mr. Sorbf, ia the course of an examiaation of the 
abBorption-spectra given by zirconia and other earths, foaod that 
certain specimens of jargon from Ceylon yielded a spectrum of bo 
marked a character as to lead to the supposition of the existenoA 
of a new element, to which he gave the name of jargonium. Uj^ 
on analyzing the jargon a quantity of substance was obtained 
which, while resembling zirconia, was sufBciently distinct from It 
to warrant the supposition of its being the oxide of a new metall 
At the same time the element uracium failed to reveal itself in 
the course of ordinary or spectral analysis. Id February of the 
last j-ear Mr. Sorby read ft paper before tlie Royal Society • do- 
Bcribmgmore recent esperiments, which show that the absorption- 
bands which seemed to indicate the presence of a new element 
are really due to a mixture of the oxides of zirconium and nr^ 
nium, and this reaction is so delicate as to give eridence of tttf 

Siresence of uranium when the amount is extremely small. Hff 
ound that, in the case of transparent blowpipe beads of borax 
with microcosmic salt, it is requisite to have about as much as 
one-ftfliieth grain of jtrotoxiile of uranium to show faintly tha 
charactBristic absorption-bands ; whereas when present along 
with zirconia in crystalline beads, one-filly-thousantith grain giveB 
an equally well-maiked spectrum, and onC'tWO'thousundth grain 
^ows it iar better than a larger quanti^, which makes the bead 
too opaque. 

UAITUFACTURE OF CHLOBIN&. 

WddotCs Procas. — In the last volume of Che " Annual of Soien- 
tific Discovery" mention was mude of the process invented by 
Waiter Welclon, for Iho utilization of the chloride of manganesA 
residues from the chlorine manufacture by the production trail 
the same of a compound which he calls manganite of calciufli,., 
which ia used again to generate chlorine. This prooesa has been 
extensively adopted in England within the last year or two, audi 
at the meeting of the British Association at Liverpool, 1870, thCF; 
Inventor of the process road a piiper.f giving further details, and', 
&t the same lime he exhibited a model of the apparatus employed,- 

The rollowing is an ahetract of this paper: The vessels otHH- 
prised in this apparatus are arranged at 5 suecessive elevaiaons, 
BO that after having been pumped up to the highest of them tfae 
liquor operated upon can ailerwards descend to all the others br 

' ity. The lowest of these vessels is a well, which fr 

lb a mechanical agitator. The b 
e liquor with which the [irocess Ci 
the stiffs in which it is produced into this well, and i 
teeated with finely divided carbonate of calcium, the action of which 



is faciiitftted by energetic iigitntion. Wiien the neutralizatinu of 
the free acid which is nt fii-st contained in this liquor, nnd the 
decomposition of the sesquicliloridi! of iron and aesquichloride of 
aluminum, TChicb ave bIeo at first contained in it, aro completed, 
tliG liqaor is pumped up into settling-tnnks placed neurly at the 
top of the apparatus and known aa the diloride of manganae 
settlers. It now conaista of a quitfe neutral mixed solution of 
chloride of manganese and chloride of calolum, containing in 
suspension (lonsidei'ftfale quantities of sulphate of calcium and small 
quantitiea of oxide of iron and alumina. These solid raattera 
rapidly deposit in the chloride of man^aneue settlors, leaving the 
bulk of the liquor perfectly bright ana clear and of a faint rose- 
color. The next step la to run off the clear portion of (he con- 
tents of the chloride of manganese settlers into a vessel ^ilaced 
immediately below those settlers, and called the oxidizer. Thia 
is usually a cylindrical iron vessel, .■ibout 12 feet in diameter and 
about 22 feet deep. Two pipes go dowii nearly to the bottom of 
the oxidizer, — a large one for conveying a blast of air from a 
blowing-engine, and a smaller one ior the injection of steam. 
The latt«r is for the purpose of raising the temperature of the 
contents of the oxidizer, when necessary, — for sometimes the 
chloride of manganese liquor reaches the oxidizer sufficiently 
hot, —to somewhere between 130= and 160° or 170° F. Immedi- 
ately above the oxidizer is a reservoir containing milk of lime. 
The oxidizer having received a charge of dear liquor irom the 
chloride of manganese settlers, and this liquor having been heated 
up to Ihe proper point, if it was not already hot enough, blowing is 
begun, and milk of lime is then run into the oxidizer as rapidly 
as possible, until the filtrate from a sample taken at a tap placed 
nearly at the Ijottom of tlie oxidizer ceases to give a manganese 
reaction with solution of ble aching-powder. A certain lurther 
quantity of milk of lime is then added, and the blowing is 
continued until peroxidation ceases to advance. That point is 
usually attained when from about 80 to 83 per cent, of the man- 
ganese present baa been converted into peroxide. The contents 
of the oxidizer are now a thin black mud, consisting of solution 
of chloride of calcium containing in suspension about 2 pounds of 
peroxide of manganese per cubic foot, these two pounds of per- 
oxide of manganese being combined with varying quantities of 
protoxide of manganese and lime. This thin mud is now rnn 
off from the oxidizer into one of a range of settling tanks 
{mud-ietilers) placed below it, and is there left at rest until about 
one-half of ita volume haa become clear. The clear part, eon- 
sistine; simply of a solution of chloride of calcium, is then decanted, 
and tue remainder, containing about 4 pounds of peroxide of 
manganese per cubic foot, ia then ready to be used in the stills. 
There it reacta upon chlorhydrie acid, liberating chlorine, with 
reproduction of exactly such a residual solution as was com- 
menced with. With that solution the round of operations is 



I 



egun again ; and so on, time after time, indefinitely. 
£i regard to the amount of lime necessary: j.uti j 
Ssiked with as nearly as posaihle an at5i\\o.\fta\. ^iIni 
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anii pnssiid through fine sieves. Including the portion which is 
Bieveil ont, and which, although it does not go into the oxi<lizBr, 
la usually ciiarg'ed to the process, the amount of limo used at 

e '68001 avorftges 14 cwC. per ton of blpacJiing-powder prepared. 
Dtil quite recentlj it was supposed that whatever propoition of 
lime was used in Uie oxidizer, products could not be obtained cou- 
tainiug leas than an equivalent of base (or bases) to every equiv- 
alent of peroxide of manganese. Now, however, products ara 
regularly obtained containing only between O.Q and 0.7 equivalent 
oflittse, and there have been obiained, occadonally, compounda 
containing as little as 0.5 equivalent of base ; in case of producing 
regularly compounds containing only one-half an equivalent or 
base, the amount of lime required for this purpose may be reduced 
as low as 10 cwt. per ton of bleaehing-powder, and already, at 
one work on the Tjne, the amount has been leduced to 12 gwL 

The mechanical power expended in the injection of the necea> 
Bary amount of air into the oxidizer has hitherto averaged between 
7 and 8 horse-power for 1 hour per 100 pounds MnOi made ; but 
this amount can probably be (^minished. Expressed in terma 
of the amount of bleachino'-powder produced, it may be s^d that, 
the production of 1 Ion of bleacbing-powder requires tlio expendi- 
ture of from 3S to 40 horse-power for 2 hours. 

The quantity of aeid consumed per ton of bleaching-powdep 
made by means of manganite mud, varies with the degree of care 
witli which the process is performed and with the general skill of tbe', 
manufaoturer, being in some cases considerably below the average 
quantity conauroed in making a ton of bicaching-powder by means 
of native manganese, while m other cases it is scarcely at tUlbeloW, 
that quantity. To produce a ton of bleaching-povvder by the ordi- 
nary process there is required tjio amount of acid obtained feom, 
not less than 60 cwt. of salt, and often thera is used as much acid. 
as would be produced from SO cwt. of salt. By the new process; 
at least one manufacturer, whose mud contains as yet by no. 
moans the minimum amount of base, consumes to tne ton of, 
bleaehing-powder only 170 cubic feet of acid at 24° Twaddell, — s. 
quantity which may be produced by less than 48 cwt. of salt, , 

The loss of manganese which occurs in this process at prosent^ 
varies from about 4 per cent, to about 10 percent. The deposit of ,4 
sulphate of calcium and other matters in the chloride of manganuae^ 
settlers has to be removed as a thin mud, that is, mixed with i^^ 
quantity of the solution of chloride of manganese. By suitablot 
washing the amount of manganese lost may be reduced to 2 per^ 
cent., but it ordinarily averages 5 per cent. No other sources of , 
loss exist, except it be fi'om carelessness on the part of the woite^ 
men. Beyond the sulphate of limo and other bodies which aiQ, 
deposited in the chloride of manganese settlera, the only i-esidiadi 
product of the process, and the only other thin^ which has to bs. 
thrown away, is the solution of chloride of calcium. As this s<hi 
lution represents all the lime and all the limestone used' 
in the process, and two-thirds of the chlorine contained ill. 
the aeid employed, attempts have been made still farther to Im-' 
prove the process by the substitution of magnesia in the place of , 



lime, and by decomposfog by hnnt the reaulLins; chloiidc; of ma^- 
neBiiim into magnesiA, for asc over again, nniT chlorhydric ticia. 
In this form, the process is capable of yielding all Iha chlorine 
contitined in the acid employed, and apart from mechaniciil loss 
employa no materials except coal and air, which are not u^ed over 
and over again. Experiments on a small scale promise well for 
the value of this modified process. 

Deacoji's Procega. — If a mixture of ohlorhydrio acid and oxygen 



proportion is very mi 

of these gases over certain substances whicfi influence thisi 
tJOD without being themsclres, as far as appears, alFected by it. 
Copper salts possess the power of bringing about this reaction in 
a very marked degree, sulphate of copper being most conven- 
iently employed. All the compounds^ of lead, with the excep- 
tion of the sulphate, act in the same way, although requiring a 
higher temperature. All the inanMnese compounds act simi- 
lany, but the temperature required is so elevated that all the 
liberated chlorine ia not obtained as such, a certain amount appar- 
ently I'ccombining with a portion of the hydrogen of the water 
formed. 

It is proposed to make nse of these facts in the commercial pro- 
duction of chlorine, by passing the mixed gases over common 
bricks soaked in a saturated solution of sulphate of copper, and 
then dried. It has been found that the chlorhydric acid, aa 
evolved from the ordinary salt-cake apparatus, contains, mixed 
with it, a sufficient quantity of air for the reaction to take place. 
It has been found that iron resists very completely the action of 
chlorine In the decomposing apparatus. A common iron gas- 
pipe, exposed to the heated chlorine for several months, sbowa 
no appi'eciable wear. The chlorine produced is mixed with a 
hrge proportion of nitrogen, but no dilacully is anticipated in the 
ic:tkiDg of bleaching-powder, if the saturation is brought about 
^y-Steroatioally by allowing the strong gases to meet lime nearly 
siituratcd, and then passing the weaker gases over fresh lime. 
Any undecomposod culorhVdrio acid is removed by passing the 
gases through water, the dilute acid formed dissolving only mere 
traces of chlorine, — Aietraet of a paper read before the Briiiak 
Attoaiaiion, 1870, by Eenry Deacon. 

Sargnavei? Process. — Mr, James Hnrgreave, of Widness, has 
devised a method for producing chlorine without the use of ox- 
iile of manganese. Uc has a process for the separation of phos- 
t^orus fromthe iron sla^ produced in the puddling operation of 
Iho iron manufacture. In carrying out this process the iron slag 
is treated with chlorhydric acid, and thereby protocliloride of 
iron in solution is obtained as a by-product. This solution is 
waporatcd to dryness, and the dry pi-otocliloride, by slow appli- 
cation of heat with access of atmosplieric air, becomes perchloride, 
which undergoes decomposition, yielding chlorine and peroxide of 
iron. This process yields an equipalcnt of chlorine for each equiv- 
nlent of chlorhydric acid employed. 



or BOiEirinio diboovskt. 

ALKALI MAITUFACTURE IN GREAT BKITAIK. 

In 1861, it was egtimated thnt the total quantity of salt decom- 
posed in Gront Bi'ituin, for the production of Boda, was 260,00$ 
tons. According to the returns of the Alkali Manufacturers' Ai^ 
aociatiou for tlie year 1869, the total quantity decomposed ^ 
326,000 tons, showing aa increase of 25 per cent. 



CLAODETS PROCESS FOR THE EXTRACTION OF SILVER, 

The amount of pyrites nnnaaily burned in Groat Britain in 

manufacture of sulpliuric acid reaches 350,000 tons, of which at 
least 260,000 tons contain a sufficient amount of copper to render IW 
treatment for that metal cooimerFially advantageous. For several 
years pasta large piYtportioii of the "hurnt ore" produced in tfa^ 
TOiious cbemiciu works of the country hoa been worked by ,wh&t 
is known as the wet proeaa of extraction. By tbe process of lionicl 
extraction at pi-esent usually employed, the burnt ore ia Qr«t 
finely ground and sifted, and subsequently roasted with common 
salt antil by tbe oxidation of the metallic auliihidcs present a 
portion of the alkaline salt is converted into sulphate of sudium, 
whilst the copper is, on the contrary, converted into a aolubla 
cbloiide. The copper salt is subsequently removed by repeated 
washings and the copper precipitated by Iron in the metallio 

This precipitated copper contains a notable quantity of silver 
as well as a distinct trace of gold. Thus in 9 successive wash- 
ings of one tank of ore there were found respectively 4.06, 3.25, 
1.05, 0.19, 0.12, 0.06, 0.03. 0.06, 0.04 grains of silver to the gallon 
of liquor. This silver comes from the ore which has been roasted 
with common salt aa chloride held iu solution by the large amount 
of undccomposed chloride of sodium. Of these various washings 
the first 3 alone contain enough of the precious metal to pay 
for working. The treatment is as follows : — 
-- -- -Tb£9@ liquors are first run into suitable wooden cisterns, each 

I of a capacity of airout 2,700 gallons, where they are allowed to 
settle. The yield of silver per gallon is now ascertained by tak- 
ing a measured quantity, to wtiich are added chlorbydric acid. 
Iodide of potassium, and acetate of lead in solution. The precip- 
itate obtamed is thrown upon a filter, aud after being dried la 
fused with a flux, consisting of a mixture of carbonate at so- 
dium, borax, aud lamp-black. The resulting argentiferous lead IB 
passed to the cupel, and from the weight of the button of ^ver 
obtained the amount of that metal in a gaUon of the liquor is 
r 
; 
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The liquor from tlie settling-vat is now allowed to flow into 

another of slightly larger capacity, whilst at the same time the 

:act amount of a soluble iodide necessaiy to precipitate tbe sil- 

r present is run into it from a graduated tank, together with a 

^ quantity of water equal to about one-tenth the volume of the 

copper liquor. During tlie filling of the sccoud tank, its c 






The precipitate formed is chiefly composed of HUlphate of lead, 
iodide of silver, and suits of copper, wlik'h liitter are readily re- 
moved by washing with water acidulated with ehlorhydi-ic acid, 
The precipitate is then decomposed by metallic sine, which re- 
duces completely the iodide of silver, and to a ceitain e:(tent the 
sulphate of lead. There result (1) a solution of ioiUde of zloc, 
which aller being standarilized is employed in subsequent opera- 
tions to precipitate fresh quantities of silver; (2) a precipitate 
containing about 4.fi per cent, of silver, 0.06 per cent, of gold, 
15.6 percent, of zinc, and 56.5 per cent, of copper. 

Tlie result of nearly 6 months' experience of this process, at the 
Widnes Metal Worke, shows that one-batf ounce of silver and 11 
grain gold may be extracted from each ion of ore worked at a 
total cost of 8d. per ton. A profit of 2b. per ton is thus obtained, 
— an amount not to be disregarded iu works which treat 30.000 
tona of ore annually. — Abatraet of a paper read by J. Arthur 
PMUips before the British Asgodatian, 1870. 



■ QAS HANUFAOTtraE. 

^ JJero Process of Oat Xnntifaelure. — In this process, which is 
patented, and which is at present in operation under the auspices 
of the Citizens' Gas Li^ht Company, Saratoga, N. Y., the gas is 
made from cnide naphtha in an essentially " new" method. 

The naphtha is put into a still and gradually converted into 
vapor by a steam coil. The vapor is thence conducted into a 
peculiarly constructed superheater, placed inside a clay or iron 
retoi-t, set and heated m the usnal way. There is in use 
here one bench of 3, each retoit provided with a super- 
heater. The vapor enters the rear of the retorts from the 
snperheater, where it is instantly converted into a fixed gas, 
and passes into the stand-pipes, and so on to the gas-holder 
the usual way, escept that no washing, acrnbbing, or puri- 
'lon is needed, a simple taak and condensing- coU being all 
Is required. 

bench of 3 will produce 5,000 feet of gas per hour, pre- 
for distribntion, of not leas than 20 candle-power, equal 

150,000 cubic feet per day of 24 hours. One bench of 6 will 

easily pi-odace 200,000 cubio feet per day. The expense of labor 
is reduced to a minimum ; only an engineer and one fireman 
beiuo; necessary. The entire process is so nearly automatic that 
but TitLle manual labor is required. There is no charging and 
disclnirging of retorts, no trouiilesome stoppage of stand-pipes, 
or scaling and decarbonizing of retorts, no lahnrious and disagree- 
able punfying process. There are no bad odors, smoke, or soot. 
The first cost of works, it will be readily understood, is much less; 
ibbers, washers, and purifiers being dispensed with, and only 
■tenth the number of benches being required to produce a 
amount of gas, and, owing to tlie low teaXa em^«^tft„ 
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wear and lenr is fur less. Anothur remarkable foature of this ^at 
is its noD-conde usability m the mains, —none of tiie drips liavin2 
yet required to lie pumped. The loss bj leakage and conden^ 
billty is tlmrefore exoeedingly small, never baying exceeded S 

fier cent. Tlte oiiiiDS in oau place, particularly, are laid only lii 
aches under the surface t'or a space of one-half mile, oninff iisi 
the difficulty of excavating a very hard unslralificd rock. BUf ■ 
during last winter, with the Ihermiimetur oflien at and below zero, 
no trouble of condensation was experienced. 

Other materials can be used beside ii:tphtha, — any of the prod- 
ucts of the oil-wells, such as crude petroleum, dead oil, "still 
foots," etc. Any oil or oily or fatty matier may be used. In facl^. 
all liquid, semi-Utjilid, or solid carbonaceous matter can be eia> 
ployed to mikke gas by tliis process ; and the letters patent ful^, 
^ specify and cover this ground. It is oaly nccessaiy to obr 
serve that, where the materials used do not vapoiize (like napht 
' tba, etc.,) by the application of a steam coii, it is only necaasaij 
to apply a sufficient degree of heat through the aid of &/itrnat^ 
that will convert the material into a vapor, in the fii-st instance^ 
and that this vapor (which is necessarily more or less condentabU} 
shall pass into a retort heated to a temperature sufficient to oon- 
yert it all into Skjixedgtu. This is the great novelty of the inven- 
tion, and gives it the great advantage over the ordinary metiod 
of distilling either oils and other hydi-o-carbons, or coals and tho 
like materials, to produce illuminating gas. If coal is osed, iji 
first dUtiU, and oil as a eondemabte vapor is eliminntodj this. 
Instead of going to make coal far in the hydraulic main as usual. 
Is pMsed into a red-hot i-elort, where it becomes a, true gas, and 
nothing else. 

This process is a great stride in the art of making gas upon 
trae chemical principles. In the old pi'ocesa, the charge of coal 
Is thrown into a hot retort ; a portion next the retort is distilled 
ftt a proper temperature to produce a Rxed gas ; but anothet 
portion in the centre of the charge is distilled at a low tempers- 
ture, which will only yield oily and condensable matter, and ttdt 
goes to form the tar in the hydraulic main. This is the ye^ 
utence, so to speak, of gas, and is a dead loss to the procees io t| 
chemical sense. Again, another portion of the charge beoomeft 
too highly heated, and is destructively decomposea, forming 
either a liard incnistatioo on the sides of the retorts called gM 
carbon, or clogs the mouth-piece and stand and bridge pipes, in- 
the form of a combined gummy and sooty matter. Although ttut' 
gas may be formed properly in one part of the retort, before tt' 
escapes a portion becomes decomposed and resolved into new^' 
ohemicil combinations, principally carbonic oxide, carbonio ac»d 
gas, and free hydrogen. All tbls is wrong, and to tlie aualytlcd 
mind of tlie scientist, but more especially to the practical mind 



V process. — Amer. Oaa-Lighi Jour. 
The MeCracken ProcfM. — By this process of gas manufacttne 
I tbo tor ooudensing in the hydrauVio maiwia allowed to overflow, 
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I, being condUL-ted in a fine stream to llie i-em- eud of tbu ly- 
,s, enters in company with a certain amount of wator 
%icb, when it reaches the retorts, ia in the state of superheated 
^am. There results from the tar and the superheated ateam a 
BixtDre of hydrocarbons and carbonic oxide, which go forward to 
.^crease the amount of gas. Ei'toita of a peculiar constiniction 
4re employed. 

Enrkhmmt of Gas. — In view of the liifflcultr of obtaining bog- 
head cannel and other ooals suitable for the enrichment of gas, 
consideriible use is being made of bitaraen from the Island of 
Ti-inidad, where there exists a supply practically inoshaustible. 
This bitumen is used by the Brooklyn (N. Y.) Gas Company and 
gives lull satisfaction. — Amer. Qaa-TAght Jour. 

Uae of BtttphuTic Add in Gotd-Oat PtiriJkation.~m: M. C. 
Pelonze publishes an article in the "Journal of Uaa Lighting," on 
the use of sulphuiic acid for the ronioval of ammonia lW>m coal- 
gas, and states that, heretofore, the stilphnric acid was improperly 
applied, either diluted in scrubbers or more concentrated in 
purifying-boxes. In both cases the gas taliea up some of the acid, 
and thus deteiioratos the piijcs and bnrnera. Felouze bespiinkles 
his punfjing material (oxide of iron or sawdust) with water con- 
taining 20 per cent, auiphuric acid of 53PB. (spec. grav. 1.53). 
The material ia then exposed to the air in a warm place until 
sufficiently dried, and is then used. After use sulphuric acid must 
be added to replace that which was ceutraliEed by the ammonia. 
When the salt of sulphate of ammonium has accumulated it may 
be washed out with water, and the solution worked up. Pelouze 
states that this method also prevents the separation of naphtha^ 
lino. — Amer. Chemixt. 

Reagent for Detecting Ammonia in Uluminating Oas. — M. Meu- 
nier prepares a tincture of the fresh leaves of the Oolcua Ver- 
achaflelti by trealing these leaves witli absolute alcohol to which a 
few drops of sulphuric acid have been added. Slips of Swedisli 
filter-paper dyed with this tincture and dried in the open air 
furnish a valuable test for the presence of ammonia, being turned 
green by allialies. The presenoe of ammonia in coal gas may be 
ascertained by liolding ope of the moistened strips for a few' 
momenta in a current of the gas. The paper should be preserved 
in well-stoppered bottles. — Cnamos. 

Determination of Salphur in Coal Oaa. — Vernon Harcourt'a 
method is SiS follows: "In my apparatus I use a small Bun- 
sen burner, which gives a flame, scareely visible in the daylight, 
of thtci^-quaTtera of an inch in length, when burning at the rate of 
a quarter of a cubic foot per hour. The gas is supplied by 
means of an aspirator with between 30 and 30 limes its volume 
of air. A funnel placed at the top of the cylinder in wliich the 
gas burns admits the air thivingh holes in the ueek, and dis- 
tributes it down the sides of the cylinder, while the products of 
combnstion and the excess of heated air are witbdrawn from 
witJiiu the funnel through a tube rising from the bottom of the 
cylinder. Thia tube fits loosely into another tabB,"w\i\tia. ■^assfts- 
through an Jodia-nibber plug closing the c3U'iiiet,«»4SaaS»i*ift&. 
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to a ejstcm of bulbs, through which are driven the nir in whicL- 
the gii9 huB bnmed and the liquid used to wash it. Fram UiS' 
bulba tiiey puss into n. iwo-uecked i-eceiver placed over tbe <^litt-' 
der, whenco the air escapes into the nspirator, while the liquid d&^ 
acends through n aiaa.il tube to the boitom of the cj'linder ami 
repeats its course. The liquid used is an ammoniocal solution of 
capper, the ammonia serving to fix the sulphur compouuds, 
while the copper determines, id presence of an excess of air, thft 
oxidation of sulphite to eulphate." The air which enters the ap> 4 
panuus la freed from sulphur compounds by being piissed througb i 
ftn amajoniftcal solution of copper. When about 2 cubic feett 
of gas have been consumed the liquor is drawn off, the npparatnsi 
rinsed with ivater, and the sulphur precipitated as sulphate of 
barium after this eicess of ammonia has been driven off. — Lond. • 
Jour, of Oag-Lighting. 

Variotu Formuite proposed Jbr the Rdation beivieen the Quaniiifi 
of Light produced mid ihe Amount of Qai ainaamed. — Frtd. E, 
Stmjaon. — The author found upon examination that three for- 
mulfe had been proposed for tliis reduction, namely : — 

(I) The 



which is expressed by saying that the quantity of li^ht, I, is pro- 
portional to the quantity of gas, g, consumed ; (2) that produced 
and used by Bunsen and Boscoe, Phil. Trans., oxuz. (18fi9), 
page 884, 

which ia expressed by saying that for a given burner the Increase 
of light is proportional to the increase of the quantity of gas con-. 
snmed ; (3) " Farmer's Formula," proposed by Professor Silli-. 
~ 1 at the Salem Meeting of the Amencau Association, 

which is expressed by saying that the \\%\\% is proportional to the,; 
' ! formuliB, transposed. 



C3.) 1 = 



w I = Ag'. 



Mr, Stimpson had collected fi-om various publications upwards 
of 120 independent series of deij^rminations of tlie relative ilXft- 
minatittg power of gaa consumiid at various rates from difiisrent 
burners. Tlieae burners compi-ised single jet, union jet, or 
flali-tail, slit or bat's-wing, and urgand; eachsetcontained from 2 
A? 10 aiagle deterniinatious. Theee aetwa, Ui^tAb&t with some of 
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bia own deferminationa, were repreaented in the ftirm of curvea, 
and by meana of tlia mttgnesiuni Iniitern pniji'Cteil on to n screen 
for inspection. From tlie results of obsui'vations thus t'ui' luodt!, 
he concluded Uiat Bunaen's and Boscoe'a formula (a slRii^lit line 
cutting tijc asisfr) wonld represi'nt tbe greatest number of aeries, 
and pai-ticutarly the series belonging Co the arg.ind burners. 

That fur those SBries belonging to tbe jet, the Qsh-tuil nnd bat'a- 
wing burners, the conininn formula (a straight line pu^asinz 
through the origin), whicli is a modificanDn of ijunaen'a, in which 
B^O, very cloaely represents the relation found by experiment. 
The nnmber of cases in which the series or any considerable part 
of tbe series could be represented by formula 3 (a p:Lrabola) were 
very few. Mr. Stimpson found, however, that when a gas flame 
was on the verge of the smoky condition, a tangent to the curve 
would almost always pass through the origin, showing that 
for a limited range of consumption at that point the light is 
proportional to tbe consumption. Oiie other point waa also very 
appai-ent ; such is the influence uf the burner upon the fianie, that, 
in order to get the beat result for any given consumption, the 
burner must be of the kind best fitteil for that particular con- 
sumption. — Amer. Oiu-Light Jow. from Proo. Amer. Aaaociation. 

Farmer'^ llieorem. — Many of Professor Silliman's eKperimenIs, 
on which he relied to establish " Farmer's Theorem," were pet- 
formed by mixing a very rich gas, which could not be burned in 
a 15-liolc argand'burner at, the rate of 6 feet an hour, with a poor 
gas of known power. ' Mr. Stimpsun objects to this " method of 
mixtures." Professor Silliman subsequentiy performed a limited 
numl>er of experiments by mixing a gas of known jpowar with 
hydrogen, and determining the candle-power of the mixtui-e. He 
finds toe i-csults sufficiently in accordance with theory to justify him 
in asserting the applicabili^ of the following rule : To find the 
candle-power of a gas having, for example, an intensity greater 
than 20 candles, mis the rich gas of unknown power with a 
poorer gas of known power in such proportions that the intensity 
of tbe mijrtui-o shall not bo greater than 20 candie-power when 
consumed at the agreed rate of not over 6 cubic feet per hour. 
Then, to compute Sie candle-power of the rich gas, subtract the 
intensity (6) of the poor gas from the intensity (d) of the mix- 
ture ; multiply the remainiler by the volume (a) of the poor gas ; 
divide the product by the volume (c) of the rich gas; add to the 
quotient the intensity (d) of the mixed gas, and the sum is the in- 
ity (x) of the rich gas sought. That is, since 

! . /T tlinn w i i 



^^ ft,* 



«+„". 



= d, llien X = ^^ f- d> 



'. Jour. Beience. 

'■ licence exerted on the Illuminating Power of Oas by ike Pre*- 

eaee of Carbonic Acid. — That the presence of carbonic acid in 

illuramsting gas should exert some influence on its illuminating 

jower, it would be very natural to suppose. Owing to the (uniS 

^^raoently) general use of lirae for tlio purification of gas, no carefnl 

^^■Mdirect experiments on the subject nave hcei\'9uViV\B\i.ii4.T.'tw.\Ka 

^^Bexide of iron in the place of lime, and thecou&e(^'aeTili:e\,wcwQ?i'^l 



I 



I 176 ANKDAL OT BOIENTIFIO DISCOTEBT. 

. the sns of tlie cnrbooic iiold to a certitm extent, render experimenta 
on the subject desirable. Such oxpeidments were miide in the 
I yeav 1863 by Prof. W. B. Rogers, assisted by Mr. Fred, E, Stimp^ 
i son, present Inspector of giis and gas-meters for the State of tSaat- 
I snchuselts. The eaperimenta were performed by mixing' ordinuy 
Bostoti ilhirainating gaa (contaiDin^ about 2.6 per cent, of car- 
bonic acid on the average) with different quaatities of carbonio 
ftoid, and burning firet tbu ordinary gas and then the mixture ia 
the Bame 15-bole arffand bumer, the gas in both cnaes being paseed 
at the same rate (di'eeC per lioui') through the same diy meter. It 
was found that the gas for every additional per cent, of carbonie 
acid lost 6 per cent, of ita illuminating powev up to a certain point, 
and that further addition of carbonic acid caused furtlier deereaae, 
but in a smaller ratio. All light was destroyed by the addition 
of 58 per cent, of carbonic acid. — Fred. S. Btimpson, <U the Trog 
Meeting of American AseodaUon. 

The non-luminosHy of the SuTUen flame is not due, according to 
Knapp, to the fact U>at the mixture of air and gaa afiords a more 
complete combustion of the latter. Uo finds that chlorhydrio 
acid, carbonic acid, or even pura nitrogen, causes the same effect, 
and thei'efore believea that the loss of light is due partly to tho 
cooling of the Bame, hat mainly to the dSMum of the gas. — Jbum. 
y&rprakt. Chemie, 



COKDtnOIf OF CABBON ABD SILICON IS IBON AUD STEEL. 

At a meeting of the Iron and Steel Institute held at Mer&yr 
Tydvil, in South Wales, in September of the last year (1870), Iifr. 
G. J. Snelus read a paper with the above title. 'Ihia papei- con- 
tained the results of a long course of experimental inquiry, in- 
fltitiited with a view to determine the conditions in which the twa 
non-metallic bodies, carbon and silicon, exist in iron and steeU 
Dr. Perry had said, in his celebrated work on " Iron and Steel,™ 
that not a trace of graphite could be detached by the point 
of a pen-knife from the fractui-ed surface of highly ^phitio 
iron; but Mr. Snelus had [iroved the incoiTcctness of this state.^ 
ment by examining some pig iron which had cooled slowly iindet|:, 
a mass of slag, and which had in consequence very large crystals.- 
From the surfaces of these crystals the graphite could not only 
be separated with the point of a pen-knife, but even witii tiM 
flnger-UMl; and when the graphite was removed the iron undet^ 
neath rusted rapidly in a damp atmosphere. 

By pulverizing pig iron and then using the magnet, ft consider- 
able amount of graphite was separated. In sviegdeisen the 
carbon was found to be almost wholly combined. The anthoT 
liad never found as much as 5 per cent, of combined carbon iii_ 

Jgf jron, although many analyses had been published in wbieb: 
B carbon was put down at even 6 per cent. According to Mr. 
Bnelns thei'e is no pig iron that is destitute of silicon, ant! he haf 
met with a case in which either stce! or wrought iron was 
Bve from it. Good Bessemer and tool steel rarely con- 




tains more than 2 or 3 parts in 10,000. One part of ellicoa 
in 1,000 of Bessemer metal, rcnclere it hard wid brittle when cold, 
In ordia.irv Bessemer pig iron, it Is prosont in qunntities vnrjing 
from 1 to i per cent. The author gave it as bU opinion, from ox- 
peiimental inquiries, that silicon Is disaolvcd or "occluded" in 
iron in the same way tliat cai-bon is, but that the solvent power 
of the metal is so much greater for silicon than for carbon that it 
is quite a rare thing, even if it ever occars, for silicon to separate 
in a free state from the iron. Mr. Besseraer confirmed tlie re- 
marks of Mr. Snelus as to the universal presence of silicon oven 
in the beat Sheffield steel ; and alluding to the prevailing opinion 
that the pvosence of silicon was injunons, stated as his opinion 
that, on the contrary, the presence of a small quantity of silicon 
was beneficial. — Beporled in Nature, Sept. 15, 1870. 






THE CHEMISTRY OP THE BEaSEMEE PROCESS. 



-At the Troy Meeting of the American Association for tlic Ad- 
joemeiit of Science, Lieut, C. E. Dntton, U. S. A., rend a paper 
on this subject, of which the following is an abstract : — 

"Cast iron — the raw material from which the malleable metal 
is Miade — may be formulated approsimateij as follows: — 

Sllioon (Si), E to S per ooDt. 

PhDBphonu (P), OS to 2 per oont. 

HaaguieBB (Mu), lo 20 per osnt. 

SolpliarCS}, 15 to 2 per ooat. 

Carbon (C), 2 to 5 por seat. 

IiBn (Fb), 90 to9<l.a per csDt. 

"It isaitu-a thingif pigiron do not contain everyone of these 
Cements, excepting manganese, in pfoportions witliin the limits 
b«e g^ven. Ahliough manganese is ol'tener absent than present, 
fist its imporCAnce is so great in the metallurgy of ii-on, tliat I 
hiwe deemed it necessary to introduce it into tiie discussion, par- 
tinilary as its importance is greatest of all in the Bessemer pro- 
(lesB. 1'he percentages given are neither the liighest nor the 
^west, bat may be considered aa the extremes of the normal 
satieties. Some few eitraordinary brands have been known to 
Sxkibit veiy reraai'kable constitutions, such as 8 per eeut. of 
Oarbon, and 12 to 15 per cent, of silicon ; but these are 
mere curiosities of meteJlurgy, and not useful or practicablo 
nutenikls." 

All these elements are readily oxidized, and, accordingto Lieut. 
Dtttlon, in the order in which tiicy liave been mentioned, the car- 
bon beiug the last imjimity to be burned out. Alter reviewing 
Ok ordinary methods ot' convening castironinto wrought iri>n and 

the order and manner of the elimiualion of the various injurious 

SDbslances, Lieut. Dutton eays: — 
" There is not a substance cmptovcd, nor a combination induced 

or resolved, in tiio Bessemer process, whick taa uoV Yic^ii ■ter 
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pentedly made use of for more than 30 years in the Ci 
pifvctici! of Europe and Amevicii. The dilTeroncea, which artf 
mitny and great, are nil mechanical, and tlie Bessemer proceu 
may, witli strict accuracy, be said to be the emploj/maU ofenlirdjf 
Mm mechanical methods and appliances for ejffa^ing old andJamUiar 
Teaeliona. 

" The ffist of the Bessemer process lies in this : that the metal, 
ifl kept fluid from the beginning to the end, — from the tim* 
when the metal is first torched by the oxygen, until it is finalljr 
cast into worlsabie and definite shape in the ingot moulds. T^ 
implies an enormous increase of heat during the worl;ing, : 
wrought iron is very difficultly fusible in the most intense hi 
of the blast furnace, and not at all so in the reverberatory fia 
nace. But in this method, not only is the purified wi'ought irol 
melted to a. state of extreme fluidity, but it retains a surplus a 
heat sufficient to keep it liquid for a considei-able time after it bn 
received an admixture of^ to 10 per cent, of cast iron at less tlial 
hair its temperature, and it can still be poured in a thin stream 
and cast with faciUty, Indeed, no other process known to thi 
arts develops a degree of beat at all comparable to this, and tint 
most surprising thing connected with it fa the simple and n""-- 
pected means by which it is obtained." 

The cost ii'on intended for conversion must be as free as possi- 
ble from sulphur and phosphorus, since in this process the sulr 
phur is removed with difficulty, and Iho phosphorus, practically, 
not at all. The metal is first melted in a cnpola furnace, whence 
it is run into the " converter " which receives the charge (12,000 
pounds) in a horizontal position, in order that the metal may not; 
run into the tuyere-holes in the liottom. Wlicn charged the blast 
is let on and the vessel righted. The action < 
mediately. 

" As in the pnddling furnace, the first change is in the oxidsr 
tjon of iron and silicon. The silicon becomes silicic acid, and > 
enough of the iron oxidizes to satisfy the affinities of the acid, and 
does not decompose during the remainder of the blast. ItJB 
during this stage of the process that the remarkable heat of thB 
conversion is developed. It will be remembered that when sili< 
con oxidizes it takes up 3 eqniraients of oxygen. Carbon takes 
up only 1 in this process, Jiecoming carbonic oxide. It is a 
common error to suppose that any very great quantity of heat is 
generated by the combustion of the carbon, — that is, as com- 
pared with that derived from the silicon. T!ie heat generated by 
the silicon burning to silicic acid will be found by tlio ap- 
plication of the coefficients and formulre of the mechanical the- 
ory of heat to be from 2i times to 3 times greater than that 
fanerated by the bumtng of the carbon to carbonic oxid*. f 
oother circumstance of importance is that the eilicio acid rffi^ 
mains as a dense fluid in the converter, no part of its heat beiD| 
lost, except such as is carried out of the converter by the atmcis 
phone nitrogen, and none is rendered latent by converting it ints« 
vapor; while the carbon is vaporized, a physical change absor^J 
in^HjUL-h heat, and the vapor thus formed is earned out of thcf 
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eonverter at a very high l>-nipcraiaru. Iliinco will be seen the ne- 
cussily iif employing irons umtainin^ higli pei'L-entages ofieiUcoii. 
At least, 2 per cent, of this element is essenLlal, any leas quantity 
being inealacient to generate heat enouo;h tu keep the iron thor- 
oiigbiy liquid and fluent until the end of the casting process. It 
i^ oiti-a assci'tcd tliat irons tor Bessemer conversion must lie 
'™.y irons,' as they are called, that is, irons rich in carbon. 
Now, although this happens, as a rule, to be true enough, it Is 
apt Co lead C^i mi8appreuensii>n. The fact that Bessemer pTg Irons 
are carlioniited varieties is an accident and not an easential fcat- 
' lire. What i« essential is that it should contain a larse quantity 
of silicon, and very little — indeed the least i>os«ibTu — of sul- 
phur, phosphorus, and manganese. Now, a pig iron (containing 
njucli ailicoD, and no sulphur ur manganese, is pretty sure to ciii- 
tain i\ high percentage of carbon, as all smelters ai'c aware. This 
l^t is a feature of the blast furnace, and almo.st without exci-j)- 
tion. If an iron could be produced with much silicon, a little car- 
lion, no phosphorus, it woald, I think, be not altogether unsuited 
to the Bessemer treatment. In a word, the (quantity of carbon is 
Bppi'oxiraately immaterial except so fur as it implies proper con- 
ditions with respect Ui other elemeuts. The main element re- 
quired is the silicon, and not the carbon. 

^' Of equal importance ami absolute necessllj is the absence of 
nhosplioruB. This element is the arch-enemy of the iron-maker, 
bat it is the very scourge and pestilence of the steel-maker. I 
venture to asseil that the most formidable problem whieh has 
arisen with respect to any process dealingwitb iron or steel is the 
phospiioras problem in the Bessemer converter. A few pounds 
of phosphorus In a ton of Bessemer railway bars render them 
unfit even for the scrap-heap. Fifteen-hundred ths of one per 
cent, of it is sufficient to render common wrought iron worthless, 
but one-tenth of that quantity will ruin Bessemer metal post all 
remedy. But tlie smallness of tie quantity which is capable of 
working this teiTible destruction is by no moans the worst evil. 
^ere are two other circumstances of an appalling nature, namely, 
tile almost universal presence of phosphorus, and tlie absolute 
Impossibility of eradicating it by an^ process at present known. 
" I have already ventured the opinion that phosphorus increases 
its affinity for iron with every increase of heat, —at least relii- 
tirely, if not absolutely. This fact seems to be absolntely. If 
we accept it, we can instantly explain what seem, otboi'wise, to 
be many anomalies and contradictions. It will explain to ua 
why, in the great boat of the blast furnace, it leaves every 
other combination, and enters the iron ; why, in the much lower 
bent of the puddling fnrnace, it seoms to waver between staying 
with, the iron, or forming a new alliance with oxygen, ready to 
choose either at the influence of any third substance which may 
affect the question ; why, in the Bessemer jjrocess, it clinOT to the 
iron with a desperate tenacity which nothing seems able to i-e- 
eolve. These three facts then are all of them formidable: 1st. 
That a minute quantity of phosphorus is capable of working 
terrible injury, and that it is omnipresent throughout naCui'c; 
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Sd. Thiit whatever qoantilics of it are charged inlo the blast 
fiirDACic, 03 fuel, flux, ur ore, Are ulmosc wholly concentrated iDto 
the resulLing pig iron; ant), 3d. Tliat no purlion is eliiuiuuted ill 
the Bessemer eonTertar. tlow, tlieii, can we hope to make a 
metiil whicli is good for imj'lltingP 

" Fortunately for our purposes there arc ores, fluxes, and fuels, 
which coDtiun only eilremely minute proportions of pliusphoi'us, 
though I doubt whether there be any such materials aljsolutel]^ 
free fi'om it. But there are found those which are sulBeiently so 
fur ail practical purposes, for there is a limit below which eren 
phosphorus eeases to be injurious to the metal. These furnace 
materials are somewhat rare, and confined to a few favoiiible 
localities, but their existence has been demonstrated fully in 
Europe, and I am sanguine that they can be fouad, nay, they 
are already found, in the United States. 

*' With respect to mdphur, the reactions in the Bessemer con- 
Terter do not differ from those of the puddling furnace. It ia 
removed chiefly about the middle of the heat. Although no 
careful and systematic analyses of the slag have yet been made, 
it is probable that sulphide of iron will be found there in small 
quantities, provided the pig metal contain it to tho extent of 
2 or 3 per cent. It is by all means desirable that the pig 
should be as free from sulphur as from phosphorus. Its effi.>cts 
are always deleterious, although it requires a larger amount of 
sulphur wan phosphorus to cause an equal amouut of damuge. 
Like phosphorus, too, it is one of the universallv diffused ele- 
ments accumulated by organic agency, and much more abua.. 
dantly in fuel than in ores. But sulphur is, on the whole, not a 
very formidable difficulty, because it can be sufficiently removed 
from most irons. A small quantity of manganese is its best nnti* 
dote, with which it readily combines as a sulphide, with a 
stronger aiflnity than for irons. 

" The oxidation of tho carbon is the final reaction of the blast, i 
It beofins before the silicon is removed and conlinuea with in-> 
creasiiig vehemence until two-thirds or three-fourths of the tiuMtf 
haa elapsed, when it hen;iDs to show signs of exhaustion. That 
product is carbonic oxide, with possibly a slight admixture uFj 
carbonic acid. The silicon stage very considerably overlaps tbAt 
carbon sla^o, — indeed, when the percentage of silicon ia vetya 
high it continues to oxidize in decreasing quantity to the end." 4 

Alluding to the almost instao tan eous " dropping" of the flamsa 
at the close of the operation, while a small amount of carbon andtj 
other impurities remain and resist further oxidation, Lieut. Dulloi|< 
says : — 

" A plausible explanation is this : When two combustibles an 
intermixed, like oxygen and hydrogen, or hydrocarbon gas, it it. 
well known that the relative proportion of the two elements in th»j 
mixture influences the readiness with which they combine. Thok^ 
oxygen and hydrogen cannot combine explosively, unless the^, 

fropoitions lie within certain definite and rather narrow limit*, 
lay not the same law hold good in the present case? It is cer- 
tain, or nearly certain, that the iron either does not oxidize ia 






tfaa bath during the blow, except in quanlily sufficient to furnish 
a base for tlie acids present, or if it oxidizes beyond that, it ia 
immediiitcl; reduced again, leaving little or no free oxide of iron 
inthebatli. But after tho change of flume all this ia veTers^d, 
and iron oxidizes rapidly and freely, and remains undecomposed, 
■while the residual truces of the other elements aa suddenly cease 
to oxidize rapidly. I freely grant that in referring this back to 
what ia supposed to be a conceded, but unexplained, law, we are 
merely putting the question in another, a more general, and more 
abstract ehsipe ; still it la, in a qualified senae, an explanation." 
After a. discussion of the effect of the last stage of the process, 
which is the addition of ceitain amount of melted apiegeUisen, — a 
pig iron containing from 4 per cent, upwards of manganese and a 
considerable peTCentage of carbon, — the paper closes with the 
definition of BeGBcmer metal as a coat wrought iron, and with a 

Imparison of its merits for various purposes as compared with 
fhe products of the oxidation of horon and silicon render the 
»ct determination of the heat evoived by their combustion im- 
possible. Mnch intei'est attaches to such a determination, espe- 
cially in the cose of silicon, which plays sach a part in metallurgi- 
cal operations, as, for example, in the Bessemer process (see p. 
178). Troost and Hautefeuille have {iresented to the Sacteff 
Ohimique dt Faris a paper on this suWect (published in the 
" Bulletin Menauel " for March, 1870) . They say : — 

•< In order to obtain these constants it has been necessary to 
proceed in an indirect manner, and to pass through intermediate 
combinations. Thus, in the case of silicon, we have been obliged 
to have recourse to nitro-hjdroflnoric acid, the only reagent capa- 
ble of attacking at ordinary temperatures the various modifica- 
tions of silicon. Even this reaction, valuable as it is, does uot 
affoi-d the means of determining anything except the differences 
between the amounts of heat evolved by the combustion of the 
different modifications of silicon. In order to determine the heat 
of combination of one modification, amoi'phons silicon, wo were 
obliged to conduct the experiment in such a manner as to cause 
the silicon to be attacked by cliiarine in the muffle of the calorim- 
eter. This was effected by mixing with the silicon a small 
qnantity of amorphous boron, which, in combining with the chlo- 
rine, disengages enough heat to raise a portion ol the silicon to a 
temperature so elevated that the combination with the chlorine 
begins, and once begun, it continues until the reaction is com- 
plete. All the experiments were performed with Favre's oalo- 

Ehe following results were obtained : — 
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' " Hence it appears that, weight for weight, the calorific power 
orcnrbon is leea than that of boron, and th^t of ailii^u is kss than 
that of carbon when the carbon is oxidized to carbonic acid. If, 
however, we compare equivalent weights, we 0nd that an equiva- 
lent of silicon gives out twice as much heat as an equivalent of 
oarboD, the amount of oxygen enterino; into combination being 
'the same in both cases. Moreover, when the carbon is simply 
converted into carbonic oxido, aa is the case in many metallar^cal 
operations, it gives off only about one-third as much heat as the 
same weight of silicon in passing to the state of silica." 

The autiora further apeak of the irapoitance of using iron con- 
taining a considerable amount of silicon in the Bessemer process, 
alluding also to the fact that the product of the combustion of car- 
bon being gaseous, Cannes off heat from the converter, while the 
silica formed remaining in solid state, the heat evolved in its pro- 
duction is all utilized in maintauiing the tempeiatoro of the bath. 
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ALIZARINE. 

In Spite of the many investigations of madder wliich have been 
made, chemists are still in doubt as to the nature of many of Hs 
constituents. Some attribute its coloring powers to the presence 
of at least two snbstances, — alizarine and purpurine, — while 
others say that only one of these produces the true madder colors. 

Alizarine was discovered and obtained from madder as a orya> 
talline sublimate by Bobiquet and Colin in 1831 ; but little impar< 
tance attached to this discovery until Schnnck, in 1348, showecl 
that all the finest madder colors contain only alizarine combined 
with bases and fatty acids. The second coloring matter, termed, 
purpurine, was discovered by Persoz. It contnbutea to the fall, 
ana fiery red color in ordinaiy madder dyeing, but dyes a bii4 
purple, alizarine being essential to the latter. Purpurine disap- 

J leara during the purifying processes of soaping, eto., being tar 
BBB etable &an aliaarine. 
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Alizarine can be obtained in yellow, needle-ahaped crystals by 
dmple sublimation from Ihc dried nmdder, altbou^h it is not 
regarded as existing aa such in the madder-root. A crystalline 
glucDsids, termed rubianic acid (Schunok), is oontniiied in the 
root, nnd thia splits up into alizarine and glucose. The formula 
assigned by Schunck to aliaarine was CuHioOj, while Strecker 
helait to be CioHgOt. Some five years since, Martins and Griess 
obtained a coloring matter possessing Strecker^s formula ; it was 
not, however, alizarine, but was supposed to be isomeric with it. 
Some time after the discovery of this supposed isomer of alizarine, 
Graehe commenced his researches on quinone. In these i-esearehes 
when it had been shown that cbloroxynapiithalic acid was a qui- 
none acid, Graebe and Liebermann thought it probable that aliza- 
ri-oe t>elonged to the qninone series. On treating a, speuimeD of 
tiie natural coloring matter with powdered zinc, they obtained a 
Buijstance of the composition CuHio. This hydrocarbon formed 
with picric acid a red compound and, in fact, possessed all the 
propeHies of anthracene as obtained from coal-tar. Having 
obtained anthracene from alizarine, it now remained to form aliza- 
rine from anthracene ; and in this Graebe and Lieberraiwn were 
BQCcessful. (Their process was noticed in the preceding volume 
of the " Annual of Scientific Discoven'," p. 205.) Heating authra- 
qainone (CmHbOj), an oxygenated derivative of anthi'ocene dis- 
covered by Laurent, with oromine, they obtained a brominated 
oompound (Ci4HgBr/)g), which, on being treated with caustio 
potash at a temperature of 160° C, yielded the potassium salt of 
alizarine. From this alizarate of potissium the alizarine Is sop- 
Antted by chlorhydric acid. Thia process has since been modified 
by the subatitution of a cheaper reagent in the place of bromine, 
'Diia reagent ia found in common sulnhui'ic acid ; on heating an- 
tbraquinone with sulphuric acid at a nigh temperature, a sulpho- 
•oid la formed (CnHaOj,2HS03) , which, on treatment with liydrate 
of polassinm, yields alizarate of potassium and sulplute of 
potassium. 

Artificial alizarine is entirely identical with the coloring matter 
obtained from the madder~root. Both products crystallize in 
needles which are usually curved, especially when small. They 
dissolve in caustic alkalies, forming violet Bolntions of the same 
_ -tint. When applied to mordan tea fabrics, they produce exactly 
L'ihfl Hume colors, bearing the treatment with soap equally. They 
9 also precisely the same tinctorial value. When dissiilred 
^n alcohol they produce, with acetate of copper, a purple solution 
j^k precisely the same shade of color. When examined with the 
K^i^iectroacupe, their potassic solutions produce the aame absorpEion- 
'l^nds. A good deal haa been said about anthracene, it being 
.j^sumed that it cannot be obtained in large quantities. It must 
ee remembered, howevei-, that tar distillers have had, as yet, but 
Kitle experience in separating this substance. Mr. Parkin believes, 
&om his experiments, that coal-tar contains considerable quanti- 
fies of this hydrocarbon. 

There can be no doubt that the kind of coat, as well as llie tem- 
■J^rature employed in the gas-worka, influeimeu \.\\b ipaliv-^ v>\ 'Coft 
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coal-tnr, ns a source of anthracene; but upon llioee points no 
definite information has been obtained up to the present time. — 
OaArHficial Alizarine, by W. B. Perldn, F.S.S.. Joum. Chan. 
Sac. Aiaij, 1870. — On the AHificM Prodiuiion of Alizarine, by Prof. 
M. E. Rogcot, F.R.S., Proc. boy, Imt.. 1870. 



BITER POLLDTIOS, 

Tlie Commission appointed in 1868 lo inquire into the {Killutioa 
of rivers, have presanteil to tha British Prtrliament a very interest- 
ing and valuable report.' Tlie commissi one ra were Sir Wiiliani 
Denison, Dr. Fmnkland, and Mr. J. C. Morion. They class river 

Eollutions under two general heads: "sewage" and " maDufaDtaF- 
ig refuse." The chetuioal difference between polluled and unpol- 
luted water ia thus defined : " Absolutely pure water is not to be 
found in nature. Even at the moment of its condensation in tha 
atmosphere from invisible vapor to visible cloud, water absorbs 
gasee and becomes also contaminated with » fine dust which ia 
everywhere fioating in the air. When it falls to the earth as 
rain, it percolates through strata or flows over surfaces more or 
less aolnble, and dissolves, according to circumstinces, quantities 
of eoifd mutter, varying generally from about 3 pounds to 50 
pounds in 100,000 pounds of water. In !\ddition to these inevit^ 
ble impurities, natural and nnpolluted water is not nnfrcquently 
turbid from insolnble substances suspended therein in a finely 
divided condition. 

"The following are the chief characteristics of unpolluted 
water : It is tasteless and inodorous, posaeases a neutral or faintly 
alkaline reaction, rarely eontnins in 100,000 pounds more than ono- 
half pound carbon and one-tenth pound nitro^niu the foi-m of otv 
eanic matter, and is incapable of putrefaction even when kept 
n>r some time in close vessels at a summer temperature. 

" Of the different kinds of pollution affecting riverR, animal. 
organic matter as it occurs in sewage ia that which renders water ' 
not only moat offensive to the senses, but moat likely to iinore 
health both by its gaseous emanations and by its deleterious., 
effects when used as a beverage. Rivers ao polluted frequent^ " 
contain from 1 pound to moi-e than 2 pounds of organic carbon, ' 
and from one-third- pound to three-fourths pound of organic nitro- 
gen in 100,000 pounds. PoUntion by vegetable organic matter, ^ 
such as that caused by dye and print works, stands nest as 
regards offensiveness ; water so polluted being excessively un- 
pleasant not only to the sight, but also, in warm woatlier, to the', 
sense of smell. It often contains in 100.000 pounds twice as' 
much organic carbon as is present in water poltiited by sewage^ ' 
Ijut, owing to the comparalively small proportion of nitrogen in 
vegetable substances, it rarely contains more than one-third pound' , 
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of organic nitrogen. Cheinicftl works conWbut* chiefly lulneml 
impni'iiiea, wliich often conimunicata to watpr extreme hardnsBs, 
ana ollter liisagreeable and even poisonoua pt'onertins." 

The Cominiasion made numerona aualyass of the water of the 
various streams in the district nnder examination, directing' their 
inquiries mainly tfi : (1) Total solid matters in solution ; (2) 
organic carbon ; (3) oi-ganic nitrogen ; (4) ammonia (in the form 
of carbonate of ammonmm} ; (5) nitrogen, as nitrates and nitrites ; 
(6) total combined nitrogen; (7) chlorine; (8) bardeaine con- 
stituents; (9) suspended matters. In regard to the alleged self- 
purification of polluted streams they say : — 

" It lias often been staled, but, en tar as we know, without any 
proof, that the organic natter contained in sewage and other 
similar polluting materials is rajiidly oxidized during the flow of 
a river into which such materials are discharged. Thus it has 
been asserted that, if sewage be mixed with 20 times its volume 
of river water, the organic matter which it contains will be 
oxidized and completely disapuear, while the river is flowing ' a 
dozen mUa or «o.' (Report of Royal Gommigsioneri of Water Sup- 
pli/, p. hcxis.) We thought it very undesirable that a subject of 
such vital importance to our inquiry should any longer rest on mere 
opinion, and we therefore determined to submit it to careful ex- 
perimental investigation. During our winter visit to the basins of 
the Mersey and Ribbic, a very favorable opportunity presented it- 
self for the solution of this important problem. The liver Mersey, 
after receiving the drainage of many towns and hi an u factor lea 
above the Stretford Road firidge, flows thence 13 miles to its 
junctiou with the Irwell without encountering any other mate- 
rial source of imparity, although its volume is somewhat aug- 
mented by unpolluted affluents. The river Irwell, after passing 
Manchester, falls over a weir at Throatlencst and runs 11 miles 
to its junction with the Mersey without further pollution. Lastly, 
the river Darwen, which is greatly polluted by the sewage of 
Over Darwen, Lower Darwen, and Blackburn, joins the Blake- 
water just below the latter town, and tlien flows 13 miles to near 
its junction with the Bibble without further pollution, although 
its volume is more than doubled by various nnpollnted amu- 

" We took samples of water at the top and bottom of the 
courses of these various rivers at the places just indicated." 
From the rceults of the analysis of these samples, and from other 
experiments undertaken in order to decide this point (for which 
the reader is referred to the original document, pp. 19 and 20), 
it is evident that, " so far from sewage mixed with 20 times its 
volume of water being oxidized during a flow of 10 or 12 miles, 
scarcely two-thirds of it would be so destroyed in a flow of 168 
miles at the rate of 1 mile per hour. Whetner we examine the 
organic pollulioa at diflerant points of its flow, or the rate of the 
disappearance of the organic matter of sewage, when the latter 
is mixed with fresh water and violently agitated in contact with 

H or, finally, the rate at which dissolved oxygen disappears in 
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water polluted with 5 per cent, of aewage, wo arc led in each a 
to the iripvilable conclusion Uiat tlie oxidation of tlie organic at 
ter in eewa^o proceeiis with extreme slowness even-wbenthfl 
sewage is mixed with a large Tolame of unpolluted water, and 
that it is ioipoasible to say how far such water muBt flow before 
the sewage matter becomes tliorougbl; oxidized. It will be saSe 
to infer, fiowever, from the above results, that tliere is no river 
In the United Kingdom long enough to effect the deatraction of 
sewage by oxidation." 

The pollutions of the rivers by sewage and by varioas sorts 
mannfacturing refuse ia tlioroughly discussed, as are also the 
TariouB remedial expedients that hare from time to time bi 
proposed, and, in conclusion, a, strong expression is given 
favor of the system of imo;nlion whei-e practicable, at least 
far OS the sewage of towns is concerned. " Manufacturers, also, 
will generally find the land the best recipient of their waste prod- 
ucts. The spent liquora from tan-yards may thus be completely 
turned to agricultural use. Some of the foul liquids from wool- 
washing will also be a serviceable addition to sewage used in 
irrigation. As to other polluting materials, — those from calico* 

Cint and siifc works, for example, — which plants cannot assimi- 
te, manufacturers will have to resort to subsidence or filtration ; 
and individual coses will doubtless be met with in which want of 
available land wUl impose serious difScnlties in the way of effi- 
cient purification ; it is therefoi-e proper to add that, in any enaoti- 
ment on the subject, ample time should be allowed to those who 
are earnestly endeavoring to abate any nuisance with which they 
are chargeable," 

The Commissioners conclude with the recommendations that the 
oasting of any solid matters, of whatever kind, into rivera and 
nnning waters, as welt as the discharge of any polluting liquids 
Into any river or stream, be forbidden by law, and that all the 
rivers and streams in Eno;land be placed andor the superintend- 
ence of a central authonty or board (whose duties are defined), 
who shall be qualified to deal with all questions connected with 
thepollution ol water and the water supply. 

Having in view, at present, only the chiet sources of 'pollution in. 
the basins of the Mei'sey and Ribble, and the methods of cleansing 
now available, they suggest that the following liquids be deemed 
polluting and inadmissible into any stream : — 

" (a.) Any liquid containing, in suspension, more than S parts 
by weight of dry mineml matter, or 1 part by weight of diy 
organic matter, in 100,000 parts hj weight of the liquid. 

" rt.) Any liquid containing, m soluiion, more than 2 parts by 
weight of organic carbon, or 0.3 part by weight of organic nil — 
gen, in 100,000 parts by weight. 

" (o.) Any liquid wiiich shall exhibit by daylight a distinct 
color, when a stratum of it 1 inch deep is placed in a white porce- 
lain or earthen-ware vessel. 

" (d.y Any liquid which contains, in solution, in 100,000 parta 
by weight, more than 2 parts by weight of any metal except cal- 
oiam, magnesium, potassium, aad sodium. 
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" (e.) Any liqnid which, in 100,000 parts by weight, contains, 

tthtr in solution or in sxiupm^ion, in chemical coiuliiitalion or 
^otlierwise, morii i.hiin 0.05 jiiii't by weight of mettillii; arsenic. 

" if.) Any liquid which, alter acidification witli siilphorio 
ftdd, contiins, in 100,000 parts by weight, more than 1 part by 
weight of free chlorine. 

" (g.) Any liquid which oonLiins, in 100,000 parts by weight, 
more thaa 1 part by weight of sulphur, in the condition either of 
sulphuretted hydrogen or a soluble sulphoret, 

" (b.) Any liquid possessins an acidity Greater than that which 
is produced by adding S parts by weight of real muriatic acid to 
1000 parts by weight of distilled water. 

" (i.) Any liquid possessing an alkalinity greater thau that 
produced by adding 1 part by weight of dry CAUstic soda to 1,000 
parts by weight of distilled water." 



K. DTILIZATIOtl OF BEffAOE. THE PHOSPHATE PROCESS. 

^ The process for tiie puriflcalion and utilization of sewage, pro* 
posed by David Forbes and Br. Pdce, is founded on the fact that 
certain mineral phosphates, easily obtainable, especitilly those con- 
taining aluminum, when in a liydrated or freshly precipitated state, 
eagerly combine with tlio organic matter contained iu the sewage, 
it teing sufflcient merely to agitate them In the most fetid sewage, 
to deprive it of all its odoi- and color, even if tinctorial substancel 
of ^eat intensity be present in the solution at the same 
whilst the phosphate of magnesium combines with the ammunia 
contained in the sewage, and precipitates it also in the state of the 
double phosphate of ammonium and ma^esiuai. 

The precipitate subsides rapidly, and the water drawn off is 
quite transpareut and coloriess, and has so little perceptible taste 
that it may be drank without repugnance, provided one can banish 
troui his mind the idea of the filthy source from which it was 
obtained. The process is an extremely simple one, and requires 
nothing beyond a reservoir for holding the sewage whilst it is 
submitted to the operation. The pbospnates are preferably added 
in the state of solution in sulphuric or chlorhydric acid to the sew- 
age, and their precipitation in the hydrated form, along with the 
organic matter in the sewage, and with mora or less of the ammo- 
nia (dependent or. the strengtii of the sewage and the amount of 
time during which it is allowed to stand), is instantaneously 
effected by the addition of a small quantity of milk of lime, just 
sui&cient to neutralize the acid which holds tliem in solution ; the 
deposit subsides rapidly, and the supernatant water may at once 
be run off, and discharged into the river. 

In reply to two questions which wonld naturally be asked, — 
(1), Whether the water discharged after this treatment is suffi- 
ciently pure to be permitted to flow into the rivera; (2), Whether 
the valuable constituents of the sewage have been precipitated, — 
forbes says: ■■ As regards the phosphate process, wc do not claim 
■' ■ the aflliiont water is by anything like aa p\tte aa\!a« ■wa.S.'it 
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sapplied Tor drinking purpnseft, but Hre content with showing that 
it ia ss ininaparent and uolorless »s ordinary riTcr water; thai it 
cnn be taken into the mouth, and even dranJi, without repugn 
nanct^ ; thnc fishes can live in it ; and, most important of ail, that 
it is not. only free from an; offensive smell, but that it may be 
kept for moDtiis, and a sample has actually l>een kept through the 
entire itot summer of this year, without showing any tendency to 
putrefy, or emit any disagreeable odor. So that, for the above 
reasons, we buliove that the affluent water from the phosphate 
process may be allowed to flow directly into the rivers, without 
injury either to tlie flsh in them, or to the health of the inhabitants 
on their hanks. 

"Coming now to die second question. I would premise by stating 
that I believe the agricultural value of sewage has, in "general, 
been much over-esti mated. That tlie excreta may have originally 
represented a value of from 8 to 20 shillings per head, a- "-"- 
', mated by various writers, is not improbable ; but it is as 
[ reot to regard the sewage as representing the same value as the 
original excreta, as, for example, to assert that the water in a ' 
barrel, into which n bottle of brandy worth 6 shillings has been 
poured, is equal in value to the ori^nal brandy ; the whole of 
the brandy could be recovered by dietillatfon, but probably ata 
coat greater than its value; and this would also be the case with 
sewage, if we attempt to extract the entire manurial contents. 
"Chemists are all agreed that no chemical combinations are 
I known by which the whole of the sewage contents, vaiuable for 
I apiculture, can be precipitated ; and in our attempts, fully reco^ ' 
Busing this, we have only endeavored to extract so much as wul 
leave the affluent water in a condition sufflciently pure as to be 
innoxious. In regard to the ammonia, the phosphate process 
converts it into its most insoluble known compound, the 
double phosphate of ammonium, and magnesium ; and the extent 
to which it is recovered, is dependent upon the length of time &U ' 
lowed for subsidence, and the solvent action of the water, whilst^ 
experiments made with London sewage show that the purified ' 
Bewage retains but a mere trace of organic matter. A most im- 
portant feature of the phosphate process, however, — one in 
which it differs from all tnoso previously proposed, — is the fact 
that the substances employed in the purification are only such sa' ' 
really augment greatly the agricultural value of the precipitated' 
manure, and thus make it sufficiently valuable to bear the coat ' 
of transport to a distance. The solid deposit from sewage, when 
considered as a manure, is admitted to be but of extremely little ' 
j Talue, and other processes in use, by employing clay or other ' 
worthless substances, diminish the value of the resulting i — " 
nnre to such an extent that it is utterlv worthless except in 
immediate vicinity of the works. On ttie other hand, in the n»... . 
- -ftflcess, what is added are compounds rich in phosphoric acid ia 
a state of combination available for immediate assimUatioD by * 
Oie ^a^nts themselves. ' *■ 

"The natural phosphate of aluminum, which we specially recom- ' 
wid, is a product which at present has no commercial value. 



and ocoura in the West Indian Inlands in such cnormnus qanoti- 
lie?, Uial on ono island alone the report of the survey estimates 
the dfposit at no less tlian 9.000,000 tons. Many other natural 
phospnatic df^posits, found bolli in this country and elsewhere, 
are also capal}le of furnishing an abundant supply of material 
well suited for can-ying out this prooesa at but a very small ex- 
pense," — From a paper read before the Britith Aatoaialion at Liver- 
pool, by Dal-id Forbes, F.R.S. 



CHEMICAL CLIHATOLOGT. 

For the last few years Angus Smith has interested himself, ia 
connection with his work as Inspector under the Alltfkli Act, with 
inquiries into the condition of the air in various localities ia 
England, not confining himself, however, to places where thei'e 
exist manufactories, the influence of which would naturally be 
supposed to be felt. It was once supposed that the differenoea 
in tne condition of the atmosphere wore such as not to be appre- 
ciated by chemical analysis ; but although there is still much to be 
desired in the methods and accuracy of the chemical examination, 
enough progress has been made to enable us to give such an ac- 
count of tlie state of the atmosphere in any given place, that it 
is possible to say, without difficulty, whether it may be considered 
as tainted by manufactures, or whether it has a large amount of 
organic matter in it, and, to a small extent, to answer the ques- 
tion as to Ihe condition of that matter, as it is of importance to 
distinguish it from that caused by manufacturing processes. The 
work IS still in hand ; it ia hi>pod that materials will be found in 
it for the beginning of a system of examination of climates, cer- 
t^nly of ai-tiScial climates, including places imperfectly venti- 
lated, as well as those near raannfactovies. The modes by which 
air has been studied are (1) By the usual examination for the 
gaaes oxygen and nitrogen (Bunsen's method) ; (2) examination 
for carbonic acid (Fettenkofer's method) ; (3) examination for 
amm<mia (the Nessler-Wanblyn method); (4) albuminoid an>< 
monia (Wanklyn's method) ; (6) nitric acid (Wanklyn's method) ; 
(6) rapidly and (7) slowly oxidizable matter (by washing the 
air and using permanganate of potassium) ; (8) chlorides and 
Bulpliates ; (D) examination of the rain for the same matters 
with the exception of the gases. Although our knowledge is 
still very limited Willi regard to the conditions of the air tending' 
to produce disease, and although there are so many other conaif 
erationa tending to confuse and bewilder the investigator, yet 
great importance already attaches to these investigations, and the 
results thus far obtained ai'e extremely inCeresl.ing. 

Oxygen. — The earliest examinations of chemists were directed 
to the amount of oxygen and carbonic acid in the air, and the 
snbiect of these two erases was admirably worked up by RegnauK 
s abundantly established that the air does 



It of oxygen, but the differences are very small 
n-ea. If we use perc— "- -" -"- 



when stated in ligurea. If we use percentages we VUvow sO^ "ilaa 
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ordinary distinctions into Fractions, und n fraeljoii always appean 
email. It would have been better to have stated the amoi ' ~ 
gnses in all cases in a millioQ parts. If it required nearlj 
cent, of impurity to do us ainr injury it might be oonvenient tO* 
use per cents., but, so far as I can make out, one of Ihe greateS 
causes of difference in the air of our lar^e cities exists in att 
amount which cannot be stated in whofe numbers unless a 
million bo taken an the amount for comparison. If we even taka 
the air of the underground railway tunnel, we find that the aul- 
phurotis acid amounts to only 8 times the amount, when the sul- 
phur taste is prntty strung. This gives an indication of the limit 
of the senses in relation to this gas. It must be betwc 
amount which exists in London and that which exists 
tunnel. 

"Even taking oxygen alone, the amount of variation gives mut^ 
higher numbers than we get with sulphur acids, but there is sCi^ 
an appearance of trifling when we speak of 20.99 and 20.79 Wf 
such numbers ; still the^ do indicate atmospheres such as all sounti 
sense of smell must distinguish. If we say 209,900 in a miUioa^ 
and 207,900 in a million, we see the dit^tinction clearly made Willi 
S,000 units for the intermediate stages." 

Carbonicacid. — "The variations in the amount of carbonie 
ftcid are Jess than in the case of oxygen. If we have the hi^beA 
average amount of osygen obtained on land 209.990, and the; 
lowest not known to be effected by a town, 209,470, we have ' 
difference of 520 in a million ; but if we treat similarly the oa 
bonic acid, taking it where fields begin near Manchester to the tiW 
of Ben Nevis, or to the London parts, we have a simiiaritv wfaicat 
is very remarkable. All are about 333 in a million. This hai 
been referred to the fact that the method of oxygen analysis is leal 
easy; but the results are so consistent that we may give up IbM 
idea. It is rather different when wo go to close places; thj 
amount of carbonio acid shows itself there more decidedly, p«-' 
haps becauseit does nul diffuse so rapidly as the oxygen. 1^ 
oxygen is, on the whole, not so practical an index to the conditit 
of the air oB the carbonio acid is." Some of the amounts < 
oxygen and of carbonic acid obtained follow : — 



K. £. nD.-ahOre ftna opsa hsath, ScDtland, ,. .209,9! 

Top of bills, 8<iutland, !09,Bl 

BnboTb ofManitbetterin wet woather, SD9,m 

Manohwler in fog and frgst, 100,10 

l^ndon, opon plaeea in euromor 

London, ai-Brage of 6Sd8terniiii»tion<, 

Pitoftboat™, 11.30 p.ir., 

Metmpolilan railway, 

Court nf Queon'B Bonoh, Fob, 2, 1866, 
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MiLncbeeter — ordinary ireatfaer, 103 

" — wliura fialds begin, 3fi3 

London — parka, SH 

" — irenge of 68 dBtermiafttioaa, t39 

- — Motropoliton nilwa;, I,45J 

Glasgow — Dpensr parts Ifil 

" — oloser porta, 539 

Ammonia, — The detenaiDstions of ammonia, free and albu- 
minoid, have not been made witli the abBolnte iiccm-acy of the 
oxygen and carbonic acid determinatioDS, and for the present are 
to be regarded as comparutive. Some of the results were as fol- 
lows, espreased in grains per ? cubic feet : — 

iBBlIm, as. BIS °. . . ."ao.MS 

L^indoD (average of 18), 26.T8S 65.936 

OlMgu»(4), 34.169 133.261 

ManohMler{IO), 63.581 116.611 

Metropolitan Railway, 31.561 163.167 

A midden, 116.911 181.621 

Hydrocklorie and Sulphuric Acids. — The average of a number 
of determinations in London, November, 1869, was 92.293 grains 
hydrochloric acid per P cubic feet of nir to 729.695 grains anl- 
pliurio acid per equal amount of air (1,000,000 cubic feet is prob- 
ably far from tlie correct amount). Asummary of comparative 
results obtained in certain places is as follows, tihe relation tjeing 
to Blackpool taken as 100 : — 

BlaoVpooI "^?r?.lMt!?! f°'.^!r!.*im 

BoWon, U1 316 

Dedabofy !7T SSO 

London, 320 361 

Uanohertar, 369 519 

StBalon! 616 168 

Matropolitoa Rulwa; 371 1,651 

Examination of Rain. — The results from the examinatjon of 
r^n are siinilar to, although not identical with, tiiose obtained by 
washing the air. The results of a large number of detei-mina- 
tions are to be found in B. Angus Smith's Sixth Annual Report, 
a« Inspector under the Alkali Act. (_Seealso Journal of Scotlisk 
Meteorological Society, Jan., 1870.) 

Amount of Carbonic Add in the Air of Boston, Mass, — Deter- 
minations of the amount of carbonic acid in the air in varioos 
localities in the city of Boston, made by Mr. A. H. Pearson, 
Assistant in the Chemical Laboratory of the MasRachusetts Insti- 
tute of Technology, showed that the average amount, in streets 
and open places in the south- western part of the city, was SS7 
parts in a million, the amount varying from 257 to 500. In the 
Public Garden the average amount was 301 parts, and on the 
Back Bay lands, somewhat farther south, the average aoio\Hs.\.'«»a 
413 parts in a million. The highest amoaQt. [o\m^ ^a.^ 'cKA,«aA 
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the lowest 257. Thc'sc determinntionB were made in the spring 
of 18T0. A number of similar detcrmiuutioDs were made in tlu: 
winter of 1870-71, by Mr. Henry B. Hill, Assistant in the Labora- 
tory' of HnrvHi'd Cullege, the experimenlB lieing tnade oa the air 
in the college grounds. The amcants varied from 308 to 3T6 
paita, the average amount being 337 parts in a million. Mr. 
Peai'son rIbo determined the araonnt of carbonic acid in the air of 
various (40) school-houses of the city of Boston, the enperi- 
nients being performed in the early spiing before artiflcia) means 
of heating had been discontinued. He fonnd amounts varj'ing 
from 773 to 1,993 parts in a million, the average amount being 
1,470 parts. — Second Annual Report of the Massackusetts State 
Bocard of Health, Boston, 1871. 
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ATOMIC THEOBT, 

Prof. Roscoe, in his opening address as President of the Chemi- 
cal Section of the British Association, alluding to our imperfect 
knowledge of the fundamental laws which re^nlato chumicftl 
aolions, brought forward the discussion which toi3; place last year 
&t the Chemical Society on the subject of the atomic theory, and 
Bays: "The president (Dr. Williamson) delivered a very inter- 
esting lecture, in which the existence of atoms wa:S treated as 
' the very life of chemistry.' Dr. Frankland, on the other hand, 
states that he cannot undei'stand action at a distance between 
matter separated by a vacuous space ; and, although generallT 
granting that the atomic theory exphiins chemical facts, yet he fs 
not to be considered as a blind believer in the theory, or as uor 
willing lo renounce it if anything better presents itself. Sir Si, ■ 
C. Brodie and Dr. Odling both agree that the science of chemio^ I 
try neither requires nor proves the atomic theory ; whilst the fo^ J 
mer points out that the true basis of this science is to be sougW f 
in the investigation of the laws of gaseous cumbinatlou or tfalft' I 
study of the capacity of bodies for heat, rather than in comna^ \ 
ting ourselves to assertions incapable of proof by chemicid^J 
means. Agreeing in the main myself with the opinions of the 
last chemists, and believing that we must well distinguish Iift- 
tween fact and theory, 1 would remind you that Dalton's dis- 
cover of the laws of multiple and reciprocal proportions, — I 




Dr. Odiing's woi-d, — as well as the differences m the power 
of hydrogen replacement in chlorhydric acid, water, ammonisr-iH 
and marsh gas, are factfi, whilst the explanation upon the a 
sumption of atoms is, as far as chemistry js concerned, as yet a 
vanced, a theory. If, however, the e:wstouce of atoms cannot bi 
pi-oved by chemical phenomena, we must remember that t~ 
assumption of the atomic theory explains chemical facts a 
undiilatory theory gives a clear view of the phenomena of '. 
Thus, tor instance, one of the most important facts and relafioiii 
of modVn chemisti'v, which it appears difEcult, if not impossible^ 
to explaiB without tne assumption of atoms, is that of isomerism?] 
How, otherwise than by a different Hn-angement of the sin 
particles, are- we to account tor several distinct s 
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stances in which the proporli')ns of uavbon, hjdrogun, and oxy- 
gen are llie 8am« ? Wliy, for instance, ehonld 48 parts by weight 
of carbon, 10 of liydi-ogen and 16 of oxygen united togetlier,, be 
CApable of existing as 3 different chemical Hnbstancea, unless we 
presappose a different statical arrangement of the parts by which 
tliese differences in the deportiment of the whole are rendered 
possible P 

■' It, tlien, it be true tbat chemistry cannot give us positive in- 
fonnotion as to whether mstler is infinitely divisible, and there- 
fore continuous, or consists of atoms, anil is discontinuous, we 
1 some degree Hssisted in this inquiry by deductions fron 



ciasseG of physioal phenomena, and comes to the conclusion, not 
only that matter is diacontiniious, and therefore that atoms and 
molecules do exist, but he even attempts to form an idea of the 
size of these molecules ; and he stJites that in any oi-dinary liquid, 
ti-an^arent or seemingly opaque solid, the mean distance between 
the centres of contiguous molecules Is less than the hundred- 
millioDtb, and greater tlian the two-thousand-millionth of a centi- 
metre. Or, to foim a conception of this coarse-grainedness, 
imagine a i-aindrop, ov globe of glass as large as a pea, to be 
magnified up to the size of the earth, each constituent molecule 
being magniHed in the same proportion, the magnilied structure 
would be coarser graiued than a heap of small shot, but probably 
less coarse grained than a heap of crioket-balls. There is, how- 
ever, another class of physical considerations which render the 
existence of indivisible particles more than likely. I refer to the 
raeubanical theory of gases by means of which — thanks to the 
labors of eminent English and Geiman philosophers — all the 
physical propoitics of gases, their equal expansion by beat, the 
laws of diffusion, the laws of alteration of volume under pressure, 
can be shoivn to follow from the simple laws of mechanical 



i-eal existence of Dalton's atoms. Indeed, it has been proved 
that the average velocity with which the particles of oxygen, 
nitrogen, or common air are continually projected forward, 
amounts, at the ordinary atmospheric pressure, to JjO,000 contime- 
ties per second, whilst Uie average number of impacts of each of 
these molecules is 6,000 piill ions per second," 



^^fi>»lW»k! 



and the discovery of a number of new bodies whose structure 
leads to the conclusion tliat the atomic weight of silicon is 38, and 
that the formula of silicio acid, 8iO>, were published some time 
since.* This atomic weight had already been assigned to silicoa 

'Amsr. Jonr. Saieaoe, xuu. (1867), pp. \ft% vai 'IRX. 
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b; Gaudin, and aftsrwards by Odling, from a con si J era. lion of tlM 
TapoiMlfneity of certain silicon com pounds. Hitbeito, iioweTSI^ 
conclusive proofa, biLsed on pnrel; chemical considerations, hvr» 
been wanting, and ninny of the aulhoritiea on cliemistrj havq 
adhered to the old foimula. They sny : — 

" Our reseweh was at Srat undertaken with a view to proving 
that the chemical prnperCiea of silicates can only be explained fa}, 
adopting the new forniala, and we have auoceeded in obtuining 
bodies whose existence and mode of formation it is impossible to 
t fui' by any other theory. Sneli are the chlorhydridea a * 
I derived from noiinal Bilicic ether, Si(CiHsO)(, and 
nrsc we only studied (he compountls which belong to the sai 
type as the normal silicio ether; biit the research Ted us furHiGV 
Chun we anticipated, and resulted in the discovery of the moie^ 
complioated diailicio ethers, already described, whose stractuM 
throws some light on the ralionat formulie of mineral sillcatea« 
and also of a remarliable class of bodies, in which the alcoholio 
radicals, ethyl, CiHg, and methyl, CHj, are combined directl^' 
with the silicon, and not, as in the ethers, through the medium ta 
oxygen. The present paper is devoted to the desoriptii "'' " 
latter bodies. 

" The study of the compounds of silicon with alcoholio radi> 
cals, forlifies the conclusions already arrived at; it demonatrateg 
the tetratomicity of silicon, and places it in tlie same group with 
titanium and carbon ; and it leads, besides, to the discovery of • 
property of silicon, which allies that element with carbon far mora 
closely than the equality of their atomicity and the similaritiet 
hitherto observed in the structure of their compounds. In faetf- 
silicon has been found to possess the property of oombinbtg, 
directly with carbon, or rather with hydrocarbons; and Ut0 
resulting compounds are, in every respect, similar to siaudtt 
hydrooarbons, susceptible like them of substitution of obloniut 
and bromine for hydrogen, and of acting as i*adicals in alcolK^ 
and ethers ; consequently, silicon may take tho place of carbon i| 
a hydrocarbon, without modifying, essentially, its properties. 9 
is easy to appreciate the importance of this result. Carbon ii 
charaeteiiaed by the propeity of combining with itself to build no 
groups of atoms, which have been compared to chains or nncl^ 
about which the atoms of hydrogen, oxygon, niti'ogcn, etc., found 
in organic bodies, group tliemselvcs, and it is especially ttdi. 
property of carbon which fits it to play the part of the elsmraiti 
essentia to the structure of organic conipouniis. 

" It has been supposed that carbon atone had the property of 
combining with itself to form the nuclei of organic compound 
b-.tt it now appeal's that silicon shares with it this quality, and we 
are led to the opinion, that no element is unique in its propsrUeB^ 
but that each has its near relatives among the othei's, as was indt' 
cated by Dumas, in dividing the elements into natural families, 
and as every new discovery daily tends to prove. It is remarka- 
ble, also, that analogies of this kind, which are indcpendentiB 
their natui'e of the atomicities of the elements, should occur espe- 
cially between elements having the same atomicity, and the fact 



enhdnces the value of a elassifltation oF the elompnts, which ia 
founiied upon the cunsid«i'»Uoii of their atomicities." 

Tlipy furlhet remark : — 

'* Only one point leroains in which the analogy between silicon 
and carbon is locomplcte. We liave s&ld that the mnst charac- 
teristic property of carbon in organic bodies is its power of combin- 
ing directly with itself to I'oi'ni a complex molecule, capable of 
combining still fiirther with other elemeats, as when £ atoms of 
carbon, Cf, combine with 6 atoms of hydrogen ta form the hydride 
of ethyl, CiHa- ^'1 'lie bodies, thus far discnssed, belong to the 
simplest type of carbon componnds, as CU* and its analogue 
Sillt; and in silicic ethyl 4 times CgH, occupy the place of H^; but 
Friedel and Ijandenbnrg* have lately completed the analogy and 
obtnincd the body, Sii(CiHi}g, belonging to the same type as 
SiaHe. and OjHb, showing that even in its qUiility of forming con- 
densed compoundB silicon resembles carbon." — Amer. Jour. 
Science, XLIX., p. 307 e( aeq. 

Bilico- Propionic Acid. — By the simultaneous Eiction of 
Binc-eihyl and sodium upnn ethyl-silidc niimochlorhj-drine, 
SiCI,{OCjHi)3, Fi^edel and Landenburg haye obtained a liquid 
boiling at 168.5° C, and having the foraula SiCCsHsXOCaHj)* 
which they term Iri-basie ailico-propioaio etiier. A concentrated 
("oiution of caustic potash does not set free in this compound the 
silicon in the form of silicic acid, SiO], but gives a product having 
the formula, SiCjUjOsH, which, however, cannot be obtained in 
tijis way in a State of pniity. By heating silico-propionic ether, at 
180° C, in a closed tube, with chloride of acetyl, tho authors 
obtained a mixture of acetic ether and a body having the for- 
mula SiCiHaClj. By treating with water liie part of this liquid 
which boils at from 90° to 110°, chlorhj'dric acid and a white 
gelatinous body ai-e formed ; this last ia the hydrate of silico- 
propionic acid. When dried at 100°, the acid forma a white 
amorphons powder, greatly resembling silicic aciii, but easily dis- 
tinguished from it by its combustibility. When heated, it bnms 
like tinder, disengaging combustible gases. The acid is insoluble 
in water, bnt dissolves in hot concentrated caustic potash, and is 
not precipitated from this solution by chlorhydi-ic acid, hot only 
by chloride of ammonium, like silicic acid, the residue after 
evaporation being unchanged silico-propionic acid. The new 
enbstance appears, therefore, to be a weak acid, anatogous to 
silicic acid, and presents the first known case of a silicic acid con- 
t.ainino; carbon. Its formula shows that it contains, the group, 
SiOjfl, which may be termed silicoxgl, and which is the analogue 
of carbo.xyl, COaH. It is easy to see, alae, that it forms one term 
of a group of bomologons aoids. — AmCT. jour. Science, from the 
Comples Sendui. 

Natural Organic Compounds of Silicon. — At the reading be- 
fore the French Academy of Friedel and Landenburg's paper, 
oD silico-propumie add, Dumna remarked how readily one 
Blight mistake silica, containing a greater or less amount of the 
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new organic acid, for pure silica, and auggested wliether silicioiw 
compounds ncciirring in nittuve, nnd containing orgnnic maiter, 
might not actually liold the same in chemical combiaatiuu. The- 
nard, in the sama connection, rofciTed to reaearches receoUy 
made by him on siliao-organio acids, of wlitoli he has pi'eparea 
eovei'at, varying in their percentage of silica from 7.5 to 24 per 

-cent The process of proparing these componnds is an indirect 
one. Ulmic acid is treated mith ammonia, and a nitrogenous acid 
formed which possesses the propei-ty of readily combining trilA 
silica to produce n compound soluble in cauatic alkali, fi'ora whiofe 
it can a^ain be isolateu unchiLnged by the addition of a mioeral 
acid. The quantity of silicon entering into these componndfl 
seems to be propoilional to the nmouiit of nitrogen originally 
held in combination. The author is led to believe that there 
always exist in soils these silico-organic acids, and that they play 
a very impoi'tant pai-t in Ihe nutrition of plants. He regaiils tha 
action as different from the property already noted by Verdeil -~' 
Bislher, by which sugar and other non-nitrogenous oi^i_-_ 
bodies dissolve up small quantities of silica ; nor does be confound 
the atlicated organic compounds (organo-silicaties) with the conK 
pounds described by Friedel, in which silicon plays the part of 
carbon. Still, we have no right to assert that the former may nolv 
in nature, lead to the latter, and the aulhor thus explains thfl 
origin of the silicon which atticks a platinum crucible when vaai 
for the calcination of rich soils, — Comples Seadus. 

Chemical Qeogony of Silica. — In tlie American " Gas-Li^d 
Journal," for September 2, 1870, Professor Henry Wurtz thus i»> 
marks on the papera of Friedel and Tbenard : " We hftvfl 
thus demonstrated at once a theory not only of new relationsof 
plant decay to plant nutrition, but also of the far broader subject 
of the transformations and migrations of silica throughout all put 
geological ages, and of Ihe continual and (as the writer has long 
believed) sole agency of life in these, as in the past and preseitt 
migrations of carbon." 

Prof. WniliZ presented a preliminary paper " On the Chemionl 
Geo^ony of Silica," to the New York Lyceum of Natural History, 
in which he says: — 

" The i[iipoitance of the function of soluble and hydrftted fomak 
of silica in minei'at fertilizers, like green sand, has been undaibc 
rated. Silicic acid, though so minute an ingredient in aotD^, 
animal nutrition, is indirectly as essential to animal life as evH^ 
carbonio acid," By the application to the past history of tiJinifi 
acid of the same process employed by the author in tracing c 
tiie anterior stages of the chemical changes now ^ing on in t 
case of carbon and oxygen (see various papers in the Prococ 
ingsol ihe American AsBOciatjon), Prof. Wurlz believes that 1 
studies have unmistakably tended toward the conclnsion that aioi 
acid, as BwA, that is, in isolated forme, appertains, in origi* ^.^ 
kast, altngether to tie vegetable kingdom, and thnt the tendeni^ oj 
chemicnl investigation and iliscovt^ry is to confirm this coaclaaioo. 
He pvesi-nted to the Lyceum a diagram illusti'aling bis view of 

the citiiagae undergone (.see aUo XJio "American Chemisffor 
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Ki-Smer (" Ber. deutseli. clieni. Geeellschaft," III, pp, 257-262) 
haa Eludied the other products of Ihe action of chlorine upon alco- 
hol, the existence of a large quantity of ethylic chloride having 
been slioivn by Hoffman. As tlio etliylic chloride was in contact 
with an excess of chlorine, it was natural to expect to find in the 
leas volatile oily products the whole seiies of chlorinated ethylic 
chlorides deacribed by Begnault; and experimenta showed that 
several of these products were present. 

The most volatile product, boiling at 60°, proved to be chlori- 
nated chlorethyl, or chiorethyljdene, CjH^Cli, identical with the 
chlorethylidcne prepared from aldehyde. A liquid boiling at 85°, 
proved to be ethyl ene-dichloi'ide, the formalioa of which by the 
action of chlorine upon etiiylic cliloride bad not before been ob- 
seiTed. Tiie next product was chlorinated ethylene-dicbloride, 
C(HaCl,Cls boiling at 160°; and the last, biohlorinated ethy- 
lene, CiHiCli boiling at 37°. Other clilorinated products wars 
also observed, but not yet studied. To prove the identity of Qie 
chlorethylidene obtained in this manner with that obtained from 
aldehyde by the action of pontacbloride of phosphorus, Ki'amer 
heated a portion of it with aJcohoIic ammonia to 160° for 12 hours. 
In ttia manner an oily base boiling at 180°- 182°, and having the 
characteristic odor of collidino, CgUufT, was obtained. 

This base has already been formed from aldehyde-ammonia, by 
Baeyer, and found to be identical with that obtained by Anderson 
Irom animal oil. — Amer.Jour. Science, Jvit/, 1810, p. 111. 
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Ih-. A.W. Hoffinan ("ComptesEendus," April 25, 1870, p. 906) 
has examined a mixture of secondary products obtained during 
the manufacture of chloral, and condensed during cold weather. 
The liquid began to boil at 17''-18°, the temperature rising slowly 
to S0°-3I°, where it remained constant a abort time, and then 
rising again to 50°, when nearly all distilled over. The most 
volatile portions were mixed with 3 times their volume of alco- 
hol eatnrated at 0° with ammonia, ajid heated in a water-bath 
for an hour. The liquid was then filtered to separate crystals of 
sal-ammoniac, and the alcoholic ammonia and chlorinated ethy Ik 
chloiideB distilled off. The mass of cblorhydrates of ethyl-ammo- 
nias remaining were decomposed with caustic soda, and the sepa- 
rated liquid altalies dehydrated by caustic soda, and finally dis- 
tilled. In this manner 5 litres of the secondary products operated 
upon gave H litres of a'miitiire of anlijdrowa axiig\Msinfct. 
These could be separated from eaicb otbei \i^ TUBWia cS. ax.^iia 



i 



» 



198 ABKUAI. OF SCIKNTIEIO DISCOYXBT. 

ether, in the manner alrendy pointeJ out by Hoffmnn. The results 
of Ibis invt'fitigation are interesting from the prospect which they 
afford of obtaining the ethjl-ammonius as a.a ai'tlcle of oomruerce, 
at a reiisoDable price, and ia coniparatiTe abundance- — Amer, 
Jour. Bcimm, July, 1870. 



CHEUIGAL BBETtTlBS. 

Preparalirin af Atiihracene. — Dr. J. Oesserl. — That portion of 
the distLtlation of coul tar coruinonly called green gi'uaae, and 
used aa wagon and cai-t grease, is, accoi'ding to the author, tlia 
material of coal tar which coutains anthracene, and c-onsists chiefly 
of a heavy oil, napthaline, and about 20 per cent, of anthraoene, 
which, however, is contained in ooal tar only to the amount of 
from three-fourths to 1 per cent. This aenii-fluid grease ia lirgt 
placed in a centrifugal machine, in order to expel mechanically aS 
much as possible of the oil ; the residue is heated to 40° and 
pressed, preferably between hot plates. The coke thus obtained 
(crude ttuthracene, containiug 60 per cent, of that substance) is 
purified by boiling with light tar oil, (coal-tar naphtha) or with 
petroleum naphtha. The pasty mass is again placed in the cea- 
triftigftl machine to remove the last ti-aees of heavy oil, and the 
material is next submitted to sublimation. In order to test ths 
" green grease " for the quantity of anthracene, from 5 to 10 
^rams ofthat substauce are taken, placed between folds of filter- 
lag paper, and pressed between hot plates ; the remainder of the 
BUDStnnce is repeatedly boiled with alcohol, washed with cold 
alcohol upon a filter, dried and weighed. The fusion point of the 
mass should be as near as possible 210°. The author says that 
sulphide of oarbon is not well suited for the preparation of anthra- 
cene, on account of the too ready solubility of anthracene in that 
flnid. 100 parts of alcohol dissolve, when cold, 0.6 part of anthra- 
cene ; 100 parts of cold benzole dissolve 0.9 part anthracene ; 100 
parts sulphide of cai'bon dissolve 1.7 part anthracene. — Ohemicai 

JPreparaiion of Bromide of Sodium. — According to M. Caa- 
telhaz (" Comptea Rendus") tlie best plan is to prepare, first 
bromide of ammonium, by causing bronune to fnJI, drop by drop, . 
into dilute pure liquid ammonia contained in a series ot 
Wolff's bottles, in order thus to prevent the loss otherwise inevi-. 
tably resulting from the volatilization of the pi-oducta formed by ' 
the great heat disengaged by the uuion ofthe bromine and ammoida, , 
The liquids, after sattij'ation, are evaporated in a cast-iron retort) 
to which an earthen-ware receiver is fastened, wherein are cot 
lected the vapor of water, any excess of ammonia and Boroa 
bromide of ammonium, which is accidentally carried over. The 
bromide of ammonium thus obtained is converted into bromide 
of sodium, by bein^ mixed with pure carbonate of sodium, and tlie 
applic.'ition of sufficient heat to volatilize and sublime the carbon- 
ate of ammonium foi-med by the reaction. This mode ofprepara- 
tjoa yields, after re-solatiou of the bYomido in water and ovapora- 



, n aimilar as in the case of chlorido of sodium, povfectly imre and 

Kbhytirous bromide of sodium. — Chemical A'eics. 

JiYepafalion of Bromht/drie Acid. — Messrs, ChaiipioQ and 
Pellet prepare broinhydi'ic acid iii conccrtmtod solution, by slowly 
distilling 01*0101716 (at a temperatore of Gfi" C.) from a retort, the 
bent neck of which dips into s, second I'etoi't ccintaiuin^ paraffins, 
kept at a temperature of 180° C. Tlio biMmhydric ucio formed is 
passed over bita of moistened phosphorus, to remore the last 
traces of bromine, nod then passed into the liquid to be satiii'ated, 
wbich is kepi cool by ice. The solution of broiuhydric ai;ij thus 
obtained, satui-atcd at 0° C, has a density of I.7S, and contaius 
1;46 gi'am of real acid in 1 o. c. of the solulion. — Bull. Soc. 
Ckim. 

Manufacture of Iodine. — About 40 kilos, of iodine arednily pro- 
duced at Tnrapaca, Peru, from tile mothei'-Iic[Uors obtaUied in the 
refining of the oi'ude nitrate or sodium. The process ui^od was 
invented by a Frenchman named Thiercelin, and is aa follows: 
To the moth er-liqu ore is carefully added a mixture of sulphurous 
acid and bisulphite of sodium, whereby alithelodine present is pre- 
cipitated as such in the state of a black powder; it is freed from, 
tlioadhenng liquid by collecting it on a sandj^Oer consisting of sev- 
eral layers of clean sand, the grains decreasiogin size from below 
npwaiTls. When dry, all fie iodine eseept a thin layer is 
removed, and punficd by sublimation. It has been lately found 
more advantageous to use nitrous acid obtained as nitrite of 
polassinm by igniting I part of cliareoai with 6 parts of nitrate of 
potassium ; the nitrite yields, when mixed with tne mother-liquor, 
a precipitate containing some 80 per cent, of iodine. 
Preparation of Strontium. — M. Franz prepares strontium by 



subjecting an amalgam of it with mercury to a low red heat in 
CMjii'ent of dry hydrogen ^aa. He uses for this purpose an iron 
crucible. At the end ot the operation the strontium is in the 
state of a fused mass, and may be readily removed from the cru- 
cible. The strontium amalgam is prepared by heating to about 
90° C. a sodium amalgam (250 grams of sodium to 1000 gi-ams of 
nieroui'y) with a cancenirated solution of chloride of strantinm. 
This amalgum must be washed and dried rapidly, aa it changes 
much more rapidly in the air than either sodium or barium amal- 
gam. Strontium is a yellowish, very malleable metal. It oxid- 
izes, rapidly in the air, and bums with a bright light, tbi-owing off 
sparks. It melts at a low red heat, and does not volatilize at a 
bright red heat. Ita density is 2.4. —i/bar.^rpraW. Ghemie. 

CrysitdUne Alloy of Ziim and Calcium. — The production of a 
ci'ystalline alloy of zinc and calcium has been observed in the prep- 
aration of calcium by tlie process of Sf. Caron, in which an 
excess of zinc was employed. It contains about 95 per cent, of 
zinc, and 5 per cent, of calcinm, and correspond?! to the formula 
Zn^a. The ciystals are small octahedra with square bases. 
They are acted upon by water, with liberatioa of hydrogen. — 
^Cjiemicai Nevis, from Foggendorf'a Annakn. 

^^Hj}(Hi&te Sulphide of Folas.iiam and Iron. — By he«.t\Ytg b.^^ xsio.- 
^Hbb mixture of b paiO sulphur, 6 parta caiVbaaeML ol 'Qci\»»%v>vm.i 
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anil 1 pnrt Sne irnn-filiiigs, C. Preiss ('■ Pogg. Annalen") hnsBUO- 
ceeiled in foiiiiing a double suljihiiie of potassiuiu ami iron which 
cr)'st)illizi.''s ill I'l'd oeedtes, li&s a lucbtllic laetre, and resembles in 
ftppoamnce permanganate of pciMssium. Its foi-mtila is KS.Ve^ 
Tlie dauiQ com pound bus been obtained indept^ndeatly bv 
R. Schneider, who also bfl,s larmetl bj the replacement of iron wHa 
biamath an amilogous compound, the' formula of which is 
KS.BIA- — Chemicai Neat. 

Prenrcaiion of Thallium. — Accoi'ding to Dr. Bottger. thalliuta 
may be best preserved from oxidniion by being kept under pure 
distilliid water, freed fi-om air by loog boiling, and cooled in a 
cloiied llask. A specimen thus treated has preserved iu silvorj 
metallic lustre unaltered for tliree years. — Dingler's Pulyttdm, 

AlUiys of Manganese. — At theLiverpoo! meeting of the British 
Association, Mr. J. Fenwick AUen displayed a Genes of alloys of 
manganese with various other metals. Jhey were prepiired by 
first forming an alloy of copper and manganese by the rednctioo 
of a mixture of ciLrlionate of maDganese and oxide of copper, and 
producing, from this simple alloy, compound alloys with other 
metals. The aeries of specimens was as follows: (1) Mangpt- 
aese and copper in various proportions, from B5 to 5 per cent, of 
Iron, as ingot, sheet, and wire ; (2) copper, zinc, and manganese, 
also, in dRfcrent pi-oportions, and in a variety of applieations ; (3) 
copper, ziuo, manganese, and tin as ingots, and as bearing for 
machinery ; (4) copper, manganese, and tin in several diSerent 
proportions as bars; (5) copper, manganese, and lead. A tam- 
ple alloy of copper (76 per cent.) and manganese (26 per cenL) 
was found to ho very hard and veiy brittle when hot; but when 
cold, although still hard, it rolled with ease, and was highly elas- 
tic. Certain mixtures of copper, zinc, and manganese possess 
the advantage over both German silver and yellow metal, that 
whereas the one will roll only cold, and the other only hot, thd 
manganese alloy rolls from hot to cotd. The intense beat required 
to reduce the copper and manganese was furnished by an applica- 
tion of the Siemens' furnace, and the hope is expressed that these 
alloys will not play an unimportant part in the manufactures of 
the day. 

Iron and Sydrogen. — Dr. Klein states that the iron obtained by 
electrolysis is not. as has often been thought, pure iron, but ii 
compound or mixture of iron and hydrogen, which, when heated 
to redness, gives off an enormous amount of hydi-ogen, and be- 
comes, while greatly increasing in bulk, a silver-white, very maW 
leable metil, decomposing water readily at a temperature below 
its boiling-point, and oxidizing with groat rapidity. — Let Mondet, 

Pemvian Sismvili. — This article now in commerce contains, 
according to Barth (" Pogg. Aunalen ") ; — 

Bimnnth. 93.373 

Antimony (traoB of tin) , 4.570 

CoppBr (liUloiron) 2,058 

IDO.OM 




OHEUISTBT. 

B it differs from tho Saxon biamuth, principally by the ab- 
tajce of argenio and sulphur. — Chemical Nctns. 
"' Alloy of Ammonium and Birmuth. — Dr. Gallatin statsB that he 
has succeeded in forming an alloy of ammonium and bismuth by 
melting the latter, and adding sodium to foria an alloy of biamuta 
and HOdiuia, and then covertag the alloy with chloride of ammo- 
nium. The mass swells, becomes pasty, and congeals. Under 
water, nascent hydrogen and ammonia gas are evolved, the lat- 
ter being absorbed by the water. — Pkilosophicnl Magaxine, July, 
1S69, p. 58. 

Fusing Irodosmine. — Moses G. Farmer, of Boston, ha*! fused 
the native iixido.'^mine by placing the natural grains in a groove in 
chai'ooal, and subjecting Uietn to the action or a current of Toltaio 
electricity from 60 lar^ge Bunsen eelia, naing large platinum wires 
to make contact with the ends of the groore. He obtained, in 
this manner, bara of perfectly compact metal, brittle, and very 
bard. The operation was anything but pleasant, on account of the 
intense light emitted, and tlie fumes ofosmic acid which attaiiked 
the eyes and nostrils, producing the phenomena of rose or hay 
fever, and stinburning the face. Mr, Farmer estimates the tem- 
perature effusion at about 10,000° F. 

The object of the experiment was to prepare a bar of the alloy 
for the purpose of electric illumination. On rendering it luminous 
by an electric curi-ent, he found that when near the melting-point 
1 square inch of surface evolved light equal to 2,000 candles, and 
tbrew shailotvs in broad daylight at noon and produced excellent 
photographs. The same battery converted solid bichloride of 
iridiaiii into fused metal as soft and ductile as platinum. — Amer. 
Chemist, I. 37. 

Chtoride ofCLold. — Debray, in the "Comptea Kendus," recalling 
the fact that sesquichloride of gold is decomposed at a tempci'o- 
tare of 200° into protochloride and free chlorine, and at a still 
higher temperatare into metallic gold and chlorine, states that it 
is, however, possible to sublime the sesgui (Chloride, and obtain it 
in crystals by performing the operation m chloi-ine gas. This Is 
accomplished by passing a current of chlorine over metallic gold 
heated in a- glass tube ta 300° C. Below that temperature the 
gold is covered with a coating af chliiride, but volatilization does 
not begin until that temperature is reached. The sesqoichloride 
coodenaes in long needles atsome distance from the heated portion 
of Ihe tube. 

Jn this connection might be mentioned a recent determination 
of the vapor density of quiuquiuhloride of phosphorus, a problem 
not hithi'rto solved on account of the decomposition of this com- 
pound into tercliloride and free chlorine. By operating with an 
excess of the terchloride th» vapor density has been found to 
agree wiili theoij so that quinquichloride of phosphorus no 
lono;er forms even an apparent exception to general law in regard 
to t^e prodaH volume. 

Magnesium as a Reducing Agent. — Dr. Bottger recommends the 
b_ „•■ .„..„....c:..^ powder, as it occuva in th.e \o«iA.ijV, 'iwc *\ei 
ia metollic salts, especiaWj »:\\\oY\4fca. tA ■&!» 
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ordinary temperature, a solution of biclilorido of plalinnrn ia 
im mud lately decomposed, the platinum buiog thrown down asthft 
fioCi^t platinum-blacli. Cbloi'iae of gold deposits metallic gold in 
k simiMr manner, and even zinc may be thuB obtained t'rum S 
solution of its chloride. — Diagler'a Polylech. Jour. 

Sodium as a Flux Jot Minerals. — Dr. Schonn, — A steel crnd- 
ble li inches deep, and the same in diameter, is heated over ft 
lamp; into this are projected a few pieces of metallic Bodiumr, 
and afterwnrda ilie finely divided and dry mineral is added. The 
crncible is then oivcred and henieil red-hot. As eonn as the reai>* 
tion is fini^lied, the contents of the crucible are allowed to caoilf 
and wjiter is cantioasly added auffit-ient for the purposes of filtr*-' 
tion. The fused mass is then thrown upon a fitter and thoroughly 
washed. In the fiitrate will be fonnfl the electi'o-negalivB cotM 
■tituents of the mineral, combined with the sodium, such as si 
phnr, cyanogen, chlorine, chromic acid, silica, molybdic uu 
tangstic acids, and encb oxides as are soluble in sodiL-1ye. On tbf' 
filter will be found the metals and their oxides, also the lowe 
oxides of titanium, molybdenum, tungsten, and possibly silio 
and alumina. The contents of the filter and the lillrate can h 
treated according to the order of analysis. — Ckrmieal Naos. 

Action of Sulphur on GoW. — William Skey, of the GeologS 
Survey of New Zealand, having investigated the reported loss a 
gold during the process of extraction at the Thames gnld-fleld( 
finds that numerous samples of bright, clean-looking gold, of a1 
degrees of fineness, refuse to amalgamate on any part of ttdp. 
natural surfaces, and that in such cases sulphur is always present^ 
He finds, also, that gold exposed to a moist atmosphere of sol 
phuretted hydrogen, or to sulphide of nmmonium, absorbs sulpfati 
without change in appearance, and that after anch ti'eatmentl 
refuses to luiialgamate. The gfild may be restored to its oiigini 
condition by the action of chromic or nitric acids, and by roastTD] 
in the air. A lar^e portion of the surface of the gold being thitf 
natuniliy sulphunzea, tiie author considers the loss as resnltin] 
from tiie failure to amalgamate of those particles wliicb escap 
abrasion in the milling pi'ocess. — Ckemieal Nems. 

Injlvence of Ozone on the Explosibilily of Pierafe of Potassium. - 
U. UuuKseau, whose reseai'che* on ozone are well known, hall 
made some expeinnienta on the action of this substance on picrates 
He prepared a Qask of ozone, hito which he introduced 5 decigranU 
of picntte of potassium ; an explosion immediately ensued, shal 
tenng the vessel to fragments by its violence. He then operate) 
with a mixture of air and ozone (in which the ozonomettf 
marked 600 millimetei-s), and, on ndiiirg the picrate, the expld 
sion again occuiTed with tiie same intttnsity. Proceeding bi 
degrees he arrived at the conclusion tliat picrate of potsfisium 1 
deconipnsed when the ozonometer marks 45 millimetora. — Ihuff 
gisUf' Circular. ' 

Action of Ozone on Explosive Bodies. — According to tho expeii 
ments (if M. Jouglet, nitro-glycerine will exjilode in a res ' 
oontainingozuno; the same is true of dynamite, iodide of nitrogi 
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cbloride of nitrogen, nnJ oilier similar compouuds. — Cotnples 
Sendus. 

Action of Ghlorine on Metallic Sodium. — Wanklyu Cuds that 
when chlorine gaa is passed over metiillic sodium, area wliea 
the metal is in a state of fusion, no chemical action takes place. 

— ChemiccU News, No. 271. 

Purification of Jiisulphiile of Carbon. — Cloez purifies the oi-dinary 
bisulphide of carbon of commerce by treating with half a per 
cent, of corrosive sublimate, and aUowing it to remain in contact 
witb it with occasioDal shaking for 24 hours. The clear liquid ia 
then decanted, mixed with 2 per cent- by weight of some inodo- 
rous fat, and distilled at a low temperature. 

Solid SulpluSe of Carbon. — Herr v. Waitha has obtained sul- 
phide of carbon in the solid state in the form of cauliflower-like 
masses, by rapid evaporaUon under the influence of a quick 
current of air, in the same manner as solid carbonic acid is formed 
as o nubstance resembling snow by the extreme cold caused by 
the vapid evaporation of the liquid acid. If tha evaporation of 
the sulphide of carbon takes place under water, tbe water is 
changed to Ice, and Iho wiiola assumes a temperature of — 13" C. 
(-1-9° F.), which ia the same temperature at which the solid 
sulphide of carbon melts. — Acadctny. 

Cane Sugar in the Madder Boot. — Stein has proved the presence 
of cane sugar in the msidder by treating tbe root with 80 per cent, 
alcohol, and adding absolute alcohol to the residue after the dis- 
tillation of three-quarters of the liquid in a cm-rent of carbonic 
acid I there is precipitated a black syrupy mass, and the alcohol 
liquid separated from this mass deposits crystals of sugai*, the 
amount of which may be increased by the addition of ether. 
The composition, the crystalline form, and the rotating power of 
tbie sugar when purified, are identical with those of cane sugar. 
There is also contained in the root an imcrystallizable sugar. 

— Jonr. fir prak. Chemie. 

CombinaCion of Hydrogen and Su^Aiw. — It is a mistake to sup- 
pose that hydrogen does not combine directly with sulphur. 
Wlien a stream ol hydrogen is passed over boiling sulphur, sul- 
pburetted hydrogen is produced in abundance, as may he readily 
proved by passing the gas into a solution of copper or of lead. 

— Ber. deuUch. chem. Qea. 

formation of Sulphuretted Hydeogen. — When acun'ent of steam 
is passed over boiling eulphur, the odor of sulphuretted hydrogen 
IjBcomes immediately perceptible, and the water which ia con- 
densed has an acid reaction from the presence of pontathionio 
acid ; to distinguish this acid from hyposnlphurous (^dithionic) 
acid, a solution of chromic acid may be employed. This i-eagent 
produces a brown coloration or precipitate with dithionic acid, 
while with pentathionic acid no coloration is produced. The 
reaction may be expressed as follows: — 

108 -(- 6H5O — HjSA + 5HiS. 
— Bull. Boa. Ohem. June, 1870. 

Trinkeriti:, a neteli/ discovered Fossil Besin, — Dr. G. T. rsclwrmnk. 
Tbe author sLates that the roain alluded to is SouBi vn. csski^^cS. 
masaea iu the brauokohle formation, near Car^^aiuo wii Kiiao^* 
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in Istria. The resin is brittle ; ita color varies from hjocinth red to 
cheslniit browD. Tbe mineml exbibita n fatty gloss and is trans* 
parent ; ita fracture is plnno-cDndioidH.! ; its epeciHc gi'tivity ia 
1.025; it becomea higiil; electric when rubbed, and gfives oS, ok 
being gently heated and on bt-ing pulverized, an aramaUo nieas- 
KDt odbr; Its meltinff-poiut vnnaa from 168° to 180=. Whe» 
fased the Hubstance gives off a nasty, pun^nt smell, and when 
tlic molten mass begins to boil, vapors are given olF which, cnniei 
into solutions of lead or copper BSlts, cause a black precipitat«< 
therein. Tliis resin w.is chemically inveeligated by PralessoC 
Htusiwetz, the result of whose research is as follows: Tbfli 
eubetance is hardly soluble in alcohol or ether, but is perfectly 
soluble in boiling benzol ; heated in a retort it melts, begins to 
boil, then gives off sulphuretted hydrogen gas and yields aa 
oily distillate. The elementary analysia led to the following peri) 
centage results: carbon, 81.1, hydrogen, 11.2, sulphu 
osygen, 3.0; no ash. When treated with Aising caustic potash, 
the resin is oxi«lized, but the products of this reaction clid ncA' 
yield anything speci&o. The resin appears to belong to the subr 
Btanees akin to copal; but the fact that it contains suiphu 
peculiar, since as yet no other fossil resin containing sulphi 
Known except the tasmanite of Dr. Chui'ch {" Phil. Mag." xxac 
1864, p. 465). Tasmanite is, however, absolutely msoluble id 
henzol. ~ Chemical Neuss.Jrom (he Jahrbuch der K. K. Oeologiiehat 
StdcliSajislalf, No. 2, 1870. ^ 

jVew Volumetrio Method for the Estimation of Capper. — Thilir 
method, proposed by Weil, is based upon the following factsv 
(1.) That in the pressure of an excess of free ehlorhydriOO 
acid and at the temperature of boiling, the least trace of hi- 
chloride of capper communicates a very marked yellow ish-greeit 
tint to the solution. The greatar tbe excess of chlorhydric Aiaai 
the more intense the culoration : (2.) That at this teniperatnm 
protochloride of tin instantly reduces the bichloride of copper --'^ 
protochloride, which is colorless. The moment at which the i 
action is finished is indicated by the complete decoloraUon of tl 
liquid. When tbe liquor to be titrated contains iron as well i—, 
copper, the amount of protochloride of tin indicates the snm (^ 
the iron and copper. In this case the iron is titrated in a ecparat 
portion of the assay in sulphuric acid solution with pormanganat 
of potassium after precipitation of the copper by means of ain_ 
and platinum. The solution of pratocbloride of tin is standard* 
ized with pure copper and preserved from oxidation by a layei 
of peti'oleum. — Camples Sendus, May 2, 1870, p. """ 

Detection of Arsenic in Tartar Emetic. — T( 
emetic as can be held o " _ 

twice as much pure protochloride ot tin, and the mixture ^^ 

duceil into a wide test-tube; 4 or 5 c. c. of pure chlorhydric gtcSi 
(contiiining 25 per. cent real acid) are added ; and subsequently 
or 8 c. c. pure concentrated sulphuric acid. If the adding of th 
sulphuric acid does not heat the contents of the tube Buf£iietitl] 
the mixture should be warmed over the lamp. If arsenic a 
present the fluid becomes yellowish, then brown, and finally 



. Tartar Emetic. — To as much tartai 
be held on the point of a good-sized knife, is addn 
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II floeoulent precipitate of mBtallic arsenic appears.— Dingier' s 

Mffteeh. Jour, 
■ Deteelion of Gold. — W. Skey, analyst to tlie Geological Survey 
of Nun' Ze»lUD(l, propusea to treat tlie Toaaled ore witli a sultition 
of iodine (in alcoiiol) or of bromine (in wiiter). To tlie resulting' 
§oltition, after concentration, may be applied the ordinal^ teats for 
gold. If Swedish filteriag-papur be dipped into such a solutiaa 
coutaininz gold and sobaequenLly incinerated, the a^h will ba^ve a 
purple OHlor. The identification of gold by the combustion of the 
salts with filtering-paper, it is suggested by Mr. Skey, seeius to 
promise a rapid nietliod of eatiEDatiug this metal by the aid of a, 
aeries of prepared test-papers repreaenting gold in diffori'iit 
degrees of dilution. — Ohemiaal NaM. 

Reage.nl for Stryehnia, — When strychnia iawell moistened with 
couccnlnited sulphurio acid, tliere ensues, on addition of 
proto-sesqiiioxide of cerium, a fine, blue coloration, turaing to 
cherty-red. As email a quantity as 0.000001 gi-ain can thus Iw 
delected. Other alkaloids ti-eated in the same way give, — bi'u- 
ciuc, ayeliow coloration ; morphine, brown ; narcotine, first brown, 
then clierry-red ; quinine, pale yellow ; cinchonino remains color- 
loss. — Sonntnschein. — Ber. deatieh. chem. Oes., No. 12, 1870. 

Defection of Logwood Color in Winea. — J. Lapcyrtre nsea for 
the deteelion of logwood in wines alipa of fine filter-paper (Swedish 
preferred) soaked in an aqueous solution of neutral acetate of 
copper ; one of these slips is dipped into the suspected wine and 
then rapidly and eai-efuUy dried. The color of the paper after 
drying should be gray or grayish-red; if, however, logwood be 
present, the color will be of a distinct sky-blue. 

Estimalion of Grape Sugar. — Karl Enapp. — The author pro- 
poses n method for the determination of grape sugar, based on 
the f».ct that this substance reduces metallic mercury of a solution 
of mercaric cyanide. Aa detfrrained by experiment, 400 milli- 
grams of mercuric cyanide ai'e reduced, by 100 milligi'amB of 
grape sugar. The standard solution is prepared by diaaolving 10 
g^-ams dry mercuric cyanide in water, adding 100 c. c. of a solution 
of caustic soda of 1.145 sp. gr., and dilutmg to 1,000 c. o. Of 
this Boludon, 40 CO. (anamoant eorreaponding to 100 miiligraHiS 
pure grape sugar) is heated to boiling in a porcelain dish, aod the 



aolutioajr of sugar under examination is then added until the 
niercurf is completely reduced, the end of the reaction being 
marked by the failure of sulphuretted hydrogen to blacken a piece 
of fine filter-paper moistened with a drop of the solution. This 
test is superior to Fehling's, inasmuch na the standard solution is 
easily prepared and keeps well ; less lime is also required for the 
determination, and foreign substances which hide the color of the 
cuprous oxide do not interfere with the reduction of the mer- 
cury. — Annalen d. Chem. latd Pharm. 

Phosphoric Add Jrom Iron Furnace Slag. — When pig ii-on con- 
taining phosphorus is converted into wrought iron, the phospho- 
rus is eliminated, and ia found in the furnace cinder, as puosphate 
of iron. The amount of phosphorus varies, of course, wU-lv yaa 
pig used, that from the Cloyeland pig eonlavQing Ixwu^ ^fil "^^ 
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cent, of pboHpboric acid. Mr. James HargreaveB propoBCs b, 

utilize tbia pbosplioric nciJ for fertilizing purposes. Tbe cinder 
is mi'lted with lime ftad magnesia, and tbon roasted. Tlie prci; 
toxide of iron is converted into a bigber oxide, slowl; soluble ilit 
cold dilute chlorlifdric acid, while tbe phosphate of caldun 
dissolves readily in this reagent. The cinder may be dis8olve4' 
in cbtorbrdric acid directly, and the acid solution treated with lim* 
or ehloricle of oaluium, sufficient to enter into combinatioQ witji 
tbe whole of the phosphoric acid. The mixture is then evapo> 
riLted to dryness and heated to redness to render the peroxide al 
iron Insoluble in chlorhydric acid, and the dry residue treated 
with acid as in the preceding method. The chlorhydric acid uscj 
IB utilized as described on page 169. Ur. HHi'greaves estimates 
thnt 130,000 tons of phosphoric acid are wasted aunually in Great' 
Britain in the iron cinder from the furnaces. 

Ute of Sulpkurota Add in Bleaching Sugar. — A. SeyHarl^ 
maki;s use of sulphurous acid for bleaching sugar by mixing in 1^ 
vacuum pan 100 parts of a concentrated solution of sufl;ar(26^ 
ii° ISenumi), with from 3 to 15 parts of a solution of salphaniDft 
acid containing not more than from 1 to 1 j per cent, of the aci<L 
Thi) mixture is then concentrated to the proper streneth, th* 
whole of tbe sulphurous acid escaping. Tbe sugar solation tfaot^ 
treated loses completely the peculiar taste genei'atly noticeable ift 
beet-root sugar. — Ber. deatsch. chem. Cm. 

Condensation oftkt Nitrowi Vapors in the Manufaoture of Sidpkwit 
Acid. — B. Hilman and P. Bart. — The vapors are condensed tqr 
means of water, wherein lime or magnesia is suspended, and thff 
liquid obtained is either (11 evaporated to dryness and the reaidas 
ignited, or (2) heated to tfaa boiling-point with addition of cblor- 
hydrio or sulphuric acid ; or (8) evaporated to dryness and ttw 
residue mixed with tbe residues of tbe chlorine manufacture and 
heated to a gentle red boat; in either case, the nitrous vapo^ 
tlius obt^ned are used again in the chambers. 

Deetrint Insoluble in Water. — M.MvMuUa. — The author vt' 
this paper has obtained a variety of dextrine insoluble in water l^ 
the action of glacial acetic acid on starch. This variety of dox*- 
trine is composed of parlieles of starch which have undergoos 
chemical change with losing their or^nized stnictare. ^caB 
particles ore rendered soluble by being heated with water d 
100" C. for several hours, A similar product may be obtaiueJE 
by boiling the starch with wal«r acidulated with sulphurio " 
This variety consists of little gi-anules, 0.010 to 0.030 m. . . 
diameter, insoluble in cold water, but dissolved without subsequent 
separation by water at tbe temperature of 60° C. — Comptm 
Bendus. 

Discriminalion of Fibres in Mixed Fabrica. — Mr. Spiller t 
tbe fabric with strong cblovhydrio ncid, which dissolves silk coi»< 
pletely and immediately, without appreciably aiFcoIing any woolleO' 
or lignlnc fibres with which the silk may have been interwoven. 
The residual fabric or loose filaments may then be washed toA' 
oolleoted, and will be usually without color. A warm aqueous< 
solution o£ picric acid Uicn applied instantly imparls a warm 



yellow tiot to wool, but does not in the least affeet cotton, lineo, 
jate, or cliinii-gi':is!i. In the exammuticm of rihbona aai some 
other Btiffuned goods, it ia ofltn necessary to immerBe them for a 
few minutes in boiling wat«r to dissolve out the starch or size 
pi-ior to applying the chlorhydric acid test; for, by this simple 
expedient, the roauits are vendered much more decisive. 

The mucilaginoua solution of silk in chlorhydiio acid cannot be 
evaporated even over a. water-bath, without becomin<j; somewhat 
carbonized. The brownish uncrystaliizable I'esidue left on evap- 
orxLtion reacts acid on test-paper, and has, when warm, an odor 
suggestive of cai'aniel. If to the residue which remains after 
evaporating the silk solution under a bell-jar over skked lime, 
ammonia be added in excess, a clear solution results, whioh mar 
find some application in photogmphy ; for, when thia licjuid 18 
evaporated, there ia left a brown saline mass of rough astringent 
flavor, which, when mixed with an aqueous solution of nitrate of 
silver, gives a peenliar floccutent form of chloride of silver, which 
is no longer curdy, and which ia much more rapidly affected by 
li^ht than the ordinary chloride. These piYipertios enable the 
silt compounds to be usefnily employed in the production of 
"matt-paper" prints, and direct solar-camera enlargements. — ■ 
J. Bpiller be/ore British. Association, 1870. 

Phenyl Brown, ike »o-eaUed Fhinieieime. — MM. BoUcy and 
Htiinmd. — This substance, also called Tothiine, is not to be con- 
founded with the brown coloring matter made by Messrs, 
Roberts, Dale, & Co., at Manchester. The phenyl brown of M, 
Roth''s invention is a substance which, witliout the use of any 
mordant, yields, upon silk and woollen fabrics, fast colors. Since 
it has bi-en alleged that the brown dye alluded to is possessed of 
explosive properties, the authoi-s have investigated the mannfoo- 
tnre, and the reactions which take place during the process. 
The authors find that, when a mixture of nitric and sulphnrlo 
ai'lds (I part of the former of a sp, gr. of 1.36, and 2 of the latter, 
concentrated) are made to act upon phenol, two different prod- 
ucts are -always pixidaced, — one of these a solid snbstance, 
sometimes like thick tar, sometimes grainy ; and a deep red- 
coiored liquid. When this latter is pourea into cold water, a 
pulverulent brown-colorcii substance is precipitated, which pos- 
sesses 1^1 the characteristic properties of commercial ph^nicienne. 
The result of the researehes arrived at by the authors is, that 
the ph^nicienne is a compound mixture of binitro-phenol, and a 
peculiar amorphous substance, which has some likeness to the 
nlmic and bumio substances, but the precise nature of which hm 
not been ascertained. — MonUeur Sdentijique. 

Naphthaline Bed. — Thia coloring matter is called in England 
Magaala Bed, ia honor qf Lord Napier, the hero of Abyssinia, in 
imitation of the French mimes of Magenta and Solferino for 
aniline colors. It is prepared by the action of nitrous acid OH 
Daphihylamine, and is mannfactured in large quantities in France 
and England. It ia a dark brown powder soluble with deep red 
color in boiling alcohol, only slightly soluble in. w)\d ■^ai»ii,'w& 
largely in hot water; not soluble in othci. T\»e so\M\XQti '-oi sisa- 
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depth of color it ia said to be cqaal Co aniliae, whilt! it is superia 
to that dye in permauency, but it loses lustre on dark tints, an 
llen«e its use is limited W Hgbt siiades, — DruggiaW Circular. 

SoltiMe Oamet. — The "Engineer" stntea that the new dy 
known ae soluble garnet Beonis to becoming norelargely inCona 
on the continent, and as the colors produced with it are esoeed 
ingly brilliant, similar to those obtained with aruhil, but mudi 
more stthle when exposed to light and air, the garnet dye is likel^ 
to become a great favorite. The dye was first prep&red Iff 
Castliehiz of Piiria, and is the ammonium salt of isopurpuric a<^| 
which is formed by the action of a metallic cyanide upon plcrit 
add. It is not pi'cpared fnim the pura crystallized, but from tli 
inferior kind of picric acid, and is probably designed to replac 
the archil in many cases, in imparting to wool all shadea bat 
garnet to chestnut-brown. It may ba readily combined wit 
other pigments, so that a number of different colors may b 
obtained. Aeunrding to Caathelaz, Che dyeing of ^llc or wool U 
affected by thu addition of an organic acid Co the bath, for instand 
Scetio or tartaric acid, mineral acids being excluded. The <^-^^ 
bath for silk should be cold or tepid in the beginning. Differan 
■hades iu red or brown are titus obtained tliat are dependeffl 
upon the concentration of the bath, the nature of the mordant 
and tlic time of the operation. — Nature. Aug. 4, 1870. 

BUaching of Fixtd Fatty OiU.—M. Diderich. — lato awoodet 
tab, provided with a properly constructed tap at the bottom, i 
poured 30 litres of water,wherBin I kilo, of permanganate of pot 
Biom is dissolved. To this mixlure is added &0 litres of the oil in 
be bleached, and the fluids well siirrod np for about 2 days; a 
the end of that time 20 litres of boiling water'aud G kiloe. 
commercial chlorhydiic acid are added ; the liquid is again wai 
stirred up, and, alter 2 more days, the acid liquor is run. off b 
means of the Cap, and, having been removed, the oil is repeated! 
washed wich boiling water, until all the acid is removed from SJ 
— Uomltar SciOiiiJique. 

Oxide of Zinc ai a Mordant. — Biot and ThiraulC have paCenM 
a metlioil for the use of oxide of zinc as ii mordant for the dyein 
of aotton with aniline blue, and for fixing iodine green on vroa 
G. Mi-rK, of Chemnitz, uses oxide of lin as a mordant for fisii^ 
iodine green on cotton and wool, — Deultche Industrie Zeitui^. 

NetB Mordant. — For fixing colors in dyeing and printing," 
Kipping, of Manchester, makes use of the pi-opert; of eeM 
and gum of becoming insoluble in water after the adOKioa-il 
Bolutiou of a chrOmate. The coloring raaCCcrs are mixed 1 ' 
geluCini' or gum and some ehromate, as the bichromate of p 
Bium. Gmimercial geUtine is dissolved in water and one- 
its weight (}t' bichromate ia added to the solution, Che oper , . 
being performpd in a rather dark room ; tlie coloring maClar 1 
next adilifd to Che mixiure. The sCrengCh of i.he soldCionV 
^elatiue depends on the consistency of the color to be employe ' 
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r printing', the fabric is exposed freely to tho light. — BeuUche 
Vfyiftrit Zeitung. 

Artijicinl Fruit Odors. — A strong alcoholic sojutioa of ehellnc, 
mixi'if with 20 times its volume of 49 per cent, solution of bisili- 
cate of sodium, gave, in a fortnight, a strong smell of ripe pears, 
cbaneing in a, month to that of turpentine. A strong, aqneoos 
solution of not! -crystalline sugars mixed with 6 volumes of the 
same silicate solution, giive, in a few days, an odor of apples, 
which slill persists after some months. 

Caspine and bisilicate of sotliuiu gnre a faint ammouincal smell. 
Glycerine and the silicate gave no result. These odors were at 
different times noticed and spoken of by many persons. 

Since these experiments were tried, I lind a German chemist 
noticed tliat silicic acid and cane sugar gave fruity aromas, 
changing to th^it of ether. He tliouglit that SiOj acted as a 
ferment. I cannot think so, as I found the result the same in 
sealed and open vessels, and could trace no ahsorption of air, 
evolution of gaa, or fonnation of acids. — Ckas. E. Avery. 

Seduction of Carbonic Acid to Formic Acid. — M. E, Royer ha.a 
noticed the reduction hy the galvanic current of oxalic acid to 
formio acid. He finds, also, that carbonio acid is similarly con- 
vetted into formic acid, when a current of this gas is passed 



through pure v 
Comptea Rendtii. 

Si/ntkais of Eydra 
hydric acid upon r'" 



3 porous vessel of a Bunseu's cell. ■■ 



■xc^amine. — By the action of tin and ohlor- 
rnte of ethyl, Lossen obtained the chlorhy- 
I NH3O, which he termed hydroxalamino. 
Ludwig and Heine have succeeded in preparing this body by the 
direct addition of nascent hydrogen to nitric oxide, the reaetioii 
being expressed"by the equation 2N0 -j- 3Hs =; 2NHbO. Thanitrio 
oside wag prepared by tlie action of nitric acid upon ferrous sul- 
phate, and collected in a glass gas-holder, from wiiioh it was mode 
to pass through a series of flasks containing tin and Ixilling chlor- 
hydric add. After separating the tin and chloride of ammonium, 
the cLI()rhrdrate of iiydroxylamine was obtained, witli all the 
properties described by Lossen. — Amer. Jour. Scitnee, March, 
l67Q,from Ber. deutsch. ehevi.Qa., n., 671 (1869). 

Actinti of Chlorine on Absolult Alcohol. — Streit and From. — 
In tlie preparation of chloral, the authors have noticed, that when 
chlorine is passed quite rapidly into absolute alcohol, the tem- 
perature rises to S2°, aad there I'emaius constant. If then the 
alcohol be exposed to a ray of direct sunlight, there occurs a suc- 
Cusaion of feeble explosions, the alcohol turns black, aod thei-e is 
deposited a brown powder, which is doubtless carbon ; at the 
same time, the tempcraturfe of the liquid rises to 78°. The elec- 
tric and magnesium lights, as well as that produced by the hum- 
ing of bisulphide of carbon on melted chlorate of potassium, 
produce tiie same effects. — Jour.fbrprakl. Chemit. 

Kryptopkanic Add. — This substance is a normal ingi-edient of 
human urine. One method of obtaining it is to ti-eat the uriu«v(WL 
an excess of milk of lime. The mixlore \a cot\ceo.\sa.\»4. ^"q&. 
filtered; the Slti-ate is acidulated and e^a^oiaSai. Xa a. ^^wsgi j 
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constBtency, again filtoiTiil, and llien treated with atrang alcobcJi 
wliich si-parutoa the calciu[U-sult of the krypt^tphiknic a^id na a. dax! 
flaky miian. This impure caloiuoj-salt is dHsolved in water ai 
mixed with a neutral eolution of aeetate of lead ; a dark-coloii 
precipitate is formed and filtered off; the filtrate containii 
tryptophan ftte of lead is treated with strong alcohol, which throv 
down th'e bryptophanato of lead in white nakes, from whioh U-^_ 
acid is set free by means of snlphuretted hydrogen. Kryptophani 
acid forms an amoi'phoiis, gummy mass, transparent and nearl] 
colorless. It forms salts with the alkalies, with the alkaline eai'' 
and with many metals. Id the aqueous solution of its eai 
salts, a precipitate is produced by mercuric nitrate. The deteii 
mination of the composition of the free acid, as well as of 
salts, leads to the formula CHsNOs, and the acid would 
regarded as dibasic ; in some cases, however, tt would Ik regart 
as tetrabasic, and the formula would then be written G,aH^^ 
— Dr. Tltvdicum before the Chemical Society, March 3, 1870. 
Nontal Amylie Alcohol. — Lieben and Rossi have sue 
In obtaining synthetically the normal amylio alcohol, whieh 
the same relation to the alcohol already known which ni___^^^ 
bntylic alcohol bears to that obtained by fermentation. Norma 
cranide of butyl yields normal valerioaeid, which greatly rew 
tie acid already known, hut which has an odor more closely 
blingthat of butyric acid. It boils at ISt^-lSS" at 736 m.m, WhW 
normal valerate of calcium is mixed with nonnal formate of caltnum, 
and the mixture is distilled in small poilions at a time, valeiie 
aldehyde is obtajued by boiling at 102° C. This aldehyde, by the g 
action of nascent hydrogen, yields the noimal amylie atoohoL 
The alcohol much reaeniblea that obtained by fermentation, h 
has a higher boiling-point, 187° C. under a pressure of 710 m. 
The authors have prepared from it the chloride, bromide, iodii 
and acetate of amyl, all of which possess higher boiling-] ' 
than the corresponding ordinary amylie ethers. The constif 
of the normal alcohol must be expressed by the formula : — 

CHj r ch^cHe,cHj,ch8, 

CHj = ^ \k 

CH,OH. I "° 

While common amylio alcohol has probably the formula attributed 
to it by Erlenmeyer. 
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— Oomples Rendus, LXXi., 
Transformalioti of the Fatty Acids 

— Saytze^. — Th.e author annonni 

ti'aoalomiiu^ the fatty acids into the corresponding alcohols, b» 
treatiog a uiuture of the acid and the chloride with sodium amat 

gam. The amalgam, contammg S ^ot c«i&,. ol wAvjm,, is intr 



Amer. Jour. Sei- L., p. 416. 
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duced into & flask, and to it there Is added a mixture of 1 molecule 
of llic cliloride, and 2 molecules of acid. Tlie mixture is kept 
cooled, and, ai'HT 13 hours, water is added, and the liquid sab- 
jected to distillation. The distillate is saturated with carbonate 
of potassium. The product which separates is the ether formed 
h; the acid used, and the corresponding alcohol. This ether ia 
then saponiBed by potash. The author has prepared in this way 
propylio and batylic alcoho). — Bull. Soc. Ohim., Jidy, 1870. 

Phosphorescetice. — 0. E. Avery. — If a bit of luminous phoB- 
phorus — a match-tip for instance — be blown upon, its light 
ceases until a second or ao after the cuirent has stepped ; it makes 
no diffei-ence whether the cun'ent of air comes from the mouth or 
from the bellows. The explanation seeraa to be that tlie light 
comes not fram the solid phosphorus, but from a rapor clingiug to 
.sily blown away. 

Beduction of Isattne to Indigo-Blue. — Bayer and Emmerling 
state that when pulverized isatine is mixed with 50 times its 
weight of a mixture of equal parts of tei-chloride of phosphorus 
and chloride of acetyl, to which some phosphorus has been 
added, and the mixture is heated for several hours in a sealed 
tube at from Tfi" to 80° C, there separates from fluid, when largely 
diluted with wat«r, a dark blue substance. Tliis substance, 
when washed and treated wilh alcohol, yields a body, in all its 
pi-operties, identical with indigo-blue, the amount varying from 
10 to 20 per cent, of the isatiiie employed. — Ber. deulsck. eiem. 

Bynfhesis of Indigo-Blue, — Bmmerliu^ and Engler state that 
when syrupy nitro-aceCophenone is heateil in small portions until it 
forms a hard mass, then dissolved in chloroform, and treated with 
a mixture of 10 parts zinc-dust and one pait soda-lime, there 
remains, alter evaporation of the chloroform, a substance, whioh, 
heated quickly in an i^don tube, gives a sublimate containing a 
small quantity of inaigo-blue. The amount obtained is veiy 
small compared with the materials employed, and the process 
ia inteiesting only from a chemical point of view. — Zaiteh. fOir 
Chemie. 
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DEEP-SEA DREDGIRGS. 

luhiareport of the dJ^ep-Hea dredginga in theGalfStream, 1_., 
fessor Agossiz says : " There is one Buliject of scientilic research,- 
the connection of which with doe|>-sea soundings cannot fnil t 
lead to unexpected results. When ftltemp^ng to expUfn th 
Btnicture of the stratified rocks, and many other pbenoiueniL eon 
Bected nith the general appearance of the earth'a surface, geolM 
gista have not hesitated to ascribe, in a general way, the fact nndei 
observation to the agency of water ; bat they have rarely enlerB"^^ 
Into such speciQc detail as would establish a causal c 
between all these facts and the cause appealed to. 
portion as the searbottom becomes more extensively known, i 
the character of the materials lying beneath the water, and tl 
mode of airangement arc ascertained with great precision, mora, 
accarate comparisons, in consequence of wliich current view! 
may have to undergo considerable modi fi cation a, will certainly bi 
made between geological formations of past ages, including al 
their deposits ot various kinds, and the materials at present s " 
tfired in special ways over the ocean floor. 

" From what I have seen of the deep-sea bottom, I am already 
led to infer that among the rocks forming the bulk of the stnA 
ficd crust of our globe from the oldest to the youngest formaUoD^ 
there are probably none which have been fomied tn very deep 
waters. U this be so, we shall have to admit that areas now re- 
JTcly occupied by our continents, as circumscribed by tha 



.200-fathom curve or thoreaboot and the oceans of greater depth, 
have from the beginning retained their relative outline and poe' ' 
tion ; the continents havmg at all times been areas of gradual h] 



hearal, with comparatively slight oscillations of rise and snb«' 
dence, and the oceans at all times areas of gradual depression, 
with equally alight oscillations. Now that the geological consti- 
tution of our continent is satisfactorily known over the greates^ 
part of its extent, it seems to me to aSord the strongeat evidencS 
that this has been the case ; mliile there is no support whatevef 
for the assumption that any part of it has suuk as^tn to any Terj! 
great depth after its rise above the surface of the ocean. Thtl 
n£t that upon the American Continent east of the Rocky Moi]n< 
tains, the geological formations crop out iu their regular EucceB' 
sion from tiie oldest azoic and primordial deposits to Ute crotaeeoni 
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formation, without the sliehtcst indication of a ^eat suhsequent 
Eubsideace, aeems to me the most complete and direct (lemotistra- 
tiou of my proposition. Of tha western part of the oonlinenti am 
not preiiiired to speak with the same confidence. Moreover, the po- 
sition of the cretaceous and tertiary along the low grounds east of 
the Alleghanj range is another indicntion of the permanence of 
the ocean trough, on the marp^o of which these more recent beds 
have been formed. I am well aware tliat, within a comparatively 
recent period, portious of Canada nnd (he United States which now 
stand 600 or 700 feet above the level of the sea have been nnder 
water; but tliis has not changed the conflgm-ation of the conti- 
nent, if we admit that the latter is in veality circurasciibed by the 
200-fathom cui-ve. 

"Geologists have appealed very freely to oceanic eurronts as 
accounting for the presence of loose materials upon the surface of 
the earth. But now that the actual made of distiibution of 
Bueh loose materials under the acHon of extensive and powerful 
currents begins to be known, those who explain the facts iu this 
way are bound to show that their arrangement actually a^ea 
with the eSects of occanio cuiTents. I must confess that Iliare 
looked in rain in the trough of the Gulf Stream for traces of the 
characteristic mud which pours from the mouth of the Amazon 
in quantities sufficient to discolor the water of the ocean for a 

freat distance from shore ; and yet the equatorial current of the 
tlantic is one of the greatest and most powerful of all known 
currents. 

•'Another side of this subject is also immediately connected with 
deep-sea soundings. Geologists, and especially those of the 
school of Lyell, have again and again assumed the alow rising of 
extensive tracts of land from benealh tlie water, and taken all 
sorts of loose materials irregularly scattered over the surface of 
the land as evidence of its former submersion. But since the 
dredge has been a^iplied to the exploi'atiDn of the deep, and a 
great variety of animals, in a profusion rivalling that of shoal 
water, have been brought up, not only from the immediate vicin- 
ity of the land, but at various distances in increasing depth fram 
one to two, and even many hundred fathoms, no observer is justified 
in considering eitensive deposits of loose materials as marine in 
which no traces of marine organic remains are found. The very 
mud and sand of the deep teem with innumerable microscopio 
living beings, the solid parts of which are easily detected in the 
smallest samples of marine deposits, and may therefore afford a 
satisfiictory test where larger animals or plants are wanting. 
Now, after surveying the whole width of our western prairies 
without finding anywhere a sign of marine animals or plants, I 
cannot see that there is any evidence of their marine origin, or of 
the influence of oceanic currents in accumulating or distributing 
the loose materials scattered over those vast plains. On the other 
hand, I have ascertained that the foundation rock upon which 
these mnterialareatis everywhere polished, grooved, and scratched 
in the same chai'acteristic manner as the well-known glaciated 
surfaces, wherever exposed. I have seen such polished rocks ia 
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the Tallcy of the Rircr Platt«, nol fur frum Omaha, and am D 
sftlisiieci that tbe whole extent ot' the countir between the j 
gbanies was one unbroken glacier bottom. The scratched pebbla 
foand among the looae materials of the great prairies confirm tl^ 
Tiew. For similar feasona, I am saiiagud that the valley of tl 
AmiLZons has not been under tlie level of the ocean atnoe tl 
tertiary period." — Eeport upon DeepSea Dredgingi in lh« Cvfi 
Btream during the Third Craita of the U. 3. Steamer Bibe 
addressed to Prof. Benjamin Pierce, 8'iperiniendent U. 8. " 
Bwi-eff ; in Butletift of the ifuteum of Gomparatice Zo6logy, 1869 
No. 13, p. 3«3. 

In the Iftst deep-sea exploring expedition of H.M.S 
eupine, in the Baj of Biscay ana along the Atlantic coasti 
Spain and Portugal, Mr. Gwyn Jeffreys procured, ii-om a t 
considerable depth (in the neighborhood of 1,000 fathoms), i 
apecies of mollusca, some ofwaich had hitherto been supposed U 
exist in the fossil state only, huring been found in " ' -- - 
tertiary formations of Sicily and Calabria. A number of t _,^^ 
species are those which inhabit Arctic seas, and Mr. Jeffrey 
submits for consideration the following questions: 1. " Have nol 
all the deep-sea species of European mollusca orjghiated ii ._ 
Dorth, nnd spread southwards in consequence of tbe great Arctic 
cun-entp" 2, " Inasmuch as the Pliocune division of tbetertiai; 
fonnatloD is now ascertained to contain scarcely any estino 
species, and as future explorations may reduce the percentage of 
sneb species to nil, may not thut artificial division hereafter merg 
in the quaternary formation, and the tertiaries he resixioted t 
eocene, tnioceae, and pliocene ? " 

Chemitat Examination of Mud from the Bed of the AtlatUio. -^ 
tfamei Malioney. — The author had examined chemically a spew, 
men of mud from the deepest dredging mads by tbe PorcapiM^ 
S,43d fathums. Tiie composition was found to be as follows i — i^ 

Sitio*, 28.60 

Paroiido of iron and phospliatBi, 9,90 

Protoiida of iron 0.03 

CufaoDBte of ealDiam, 58.80 

Carbonate of magnMiam, 1,76 

Sutpbata ot oalaiam, ...tnoa. -, 

Soluble aa[U, iJ»a 

Orgaaio miUor 130 \ 

Walar, 2,60 ' 

100,01 

The silica was found, under tbe microscope, to consist chiefly o(_^ 
minute structureless fragments, some of them being crystallm^ 
A small numberof diatoms were also found. Tbe carbtinata o* 
calcium consisted of larger organisms (class Foraminifera), aomi—^ 
still containing the smalt particle of jelly-lik^ matter consUtLitin^ 
the animal substance of these organisms, and called MUrcadt b^ 
DujardJn. These doubtless yielded tbe organic matter notad !■> 
the analysis. The soluble salts were accounted for by the evap<^ 
tation ot the sea-water with which the mud was charged whofr 



taken np. — Before ika Qltugow Fhilo»ophical Society, reported in 
Chemical Neics. 

Formation of Litneatone. — Tlio littoral and deep-aea dredginga, 
DiideitakeD b; t\m United States Coast SuiTey in tlie Gul/ Stitiam 
in the vicinity of Floridg,, have conCi'ibuted much intbrtnation, not 
onlj with rpgai'd to the fauna of the ocean at varioas dijptlis, but 
also with regiiixl to the guological hiatovy of the past, fii spenk- 
ing of the formation of liaieatone, now going on near the Florida 
coast. Professor Asaaeiz (in hia report quoted aboTe) eaya ; 
" We find upon the Florida reefs, aa well aa between the innumer- 
able lieys stretching along the American coast, and upon the 
coi-al plat«au aloping towards the main trough of the Gulf Stream, 
extensive beds of regularly stratified rocka of varioua kinds." 
One area in particular, beginning at a depth of about 50 fathoms 
and extending to a depth of about 250 falhoma, constitutes ft 
broad slanting table-land. The floor ia rocky; " it is, in fact, a 
limestone conglomerate, a kind of lumachella, composed entirely 
of the solid nimains of organized beings, a true eoncretionary 
limestone, such as we might find in several levels of the jurassia 
foi-mation and more especially in that horizon which geologists 
call Coral Bag. Large fragments of this rock wore brought up 
by the dredge ; eo that its structure and characteriatic remains of 
animals could be studied at leisure. 1 do not know that there is 
on record in the annals of our science a more direct illustration of 
the manner in which mounlain-massea of calcareous deposits 
hare been accumulated on the bottom of the ocean. Such a fois 
mation exists nowhere else within the range of the Gulf Stream, 
unless it should be hereafter ascertained that a similar deposit 
extends along the submarine boi'der of our continent, edging the 
American wall of the deeper part of the Atlantic traugh. But in. 
the shoal waters intciTening between the coast of tlie peninsula 
of Florida and the keys and reefs, there exist various deposits of 
an entirely different structure, the accumulation and increase of 
which are constantly going on. The most extensive of theaa 
formations is a regularly stratified otilitic rock, the grains of which 
Tai7 from imperceptible granules to larger and larger oijlitea, 
approaching the dimensions of pisolites, and cemented together 
by an amorphous mass of limestone mud. Theoblitea themselves 
are formed in the manner fii'st described by Leopold von Buch. 
Hard paiticlcs of the must heterogeneous materials, reduced to 
the snialleat dimensions and tossea to and fro in water charged 
with lime, are gi-adual!y coated with a thin film of limestone, and 
then anotlior and another, until they sink to the bottom to be further 
rolled up and down the sloping shore bottom until tliey become 
cemented with other similar grains, and form part of the grow- 
ing limestone bed. Of course, the finer oSlites are seen nearest 
the shore line, and it is instructive to see at low tide the little 
ripples of successive larger oolites left dry as the water subsides. 
Naturally these materi^a are frequently thrown up alon^ the 
beaches in layers of varying thickness, and in course of^time 
become cemented, and are transformed into solid rock, over 
which crusts of hard, compact limestone are in the end formed 
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ASSCAI, OF 80I»KX»IC DISCOTKKt. 

by the evaporalion of cnloarooua water dashed upon the dry sur 
fticea. 

" In very ehallow waters which are not powerfully afleeted if 
tkla] movementB, and upon the bottom or whicb no oBlitcs m 
forming, we And extensive beds of a dull amorpboas limestoim 
formei] of lime mud, alternating with Beams of a more compai 
hard limestone in wbich a few oolites may occasionallj be sei 
that were floated over the flats in which such formations a 

going oil. These deposits resemble tbe marly limestone of tl 
'xl'iird beds. Of course tbese different rocks may .alternate wit 
one auothiir as, owing to the increase of the whole formation, tt 
conditions far the deposition of one kind of rock may be follow^ 
by those favoring another eombinatton. Again, in conseqaent 
of tbe changes in the directions of tbe currents, or Hs tbo resa 
of a heavy gale, considerable deposits, wbicb have been goingo 
regularly for a long lime, may suddenly be worn away an 
destroyed, giving lise in turn to tbe fonnalion of conglomerate 
mods up of limestone fragments of various — " - -'■-^^" 

together into very peculiar conglomeratic ptiuuiu^-sLunD „u. 
angular materials. Tbe Ampact limestones are frequently ■ 
hard aa the hardest limestones of the secondary formation, savi 
a conclioidal fracture, like tiie most compact Mnschelkalk of H 
triassic period, and may ring under tbe hammer. 

"The extensive area occupied by the keys and reefs of Florli 
including the sloping coral plateau of the American side of the 64 
Stream bottom, may fairly be compared to the Jurassic forinaito 
as it stretches across Central Europe and further east in thi 
direction of the Caucasian and Himalaya Mountains. Indeed 
the Jurassic formation, aa a whole, bears tbe same relation to tj^^^ 
older deposits upon which it rests, as the modern American ooT 
formation sustains to the older parts of the coast of our continent 
During tbe geological middle ages the Jurassic formation was Um 
submarine margin of agrowing contineut, astbePourLaJesplataav \ 
forms at present the southern margin of North A '"" " 



DiaTRXBirriON of hasinb tjtb, 

"The lAgMning and i^rmjiinedredgings have fully estahli^ 
the position that the distribution of marine life is much mo; 
closuly related lo the ttmptraiure ai the ocean-bottom than to il 
depth. This is most clearly evidenced by the results of the care 
exploration of the channel of from 600 to 650 fathoms' dept 
whicii separates the plateau which suppoi-ts the northern extrem 
ity of Scotland from the FaroB Banks. For we have shown t' " 
wbUe the surfacttemperatweoi the channels is everywhere n 
the same, and indicates the derivation of its upper straCam f 
a waimer source, a considerable part of the deeper pottiOD of lh3 
channel is covered by a. frigid stream, bringing a temperature jt 
low as 39.5° from the Arctic Ocean ^ this stream having in sob 
places a depth of 2,000 feet. Thus the bottom temperature, at dept 
of from 100 to GOO fathoms, is about 45°, while there is a cold a 




1 wliich the bottom-temperatiire at like ileptbs is 30°, or even 
■wer. We Imve traced tueso two areas at coiTespoadiag depths 
within about 20 miles of each other; and where the bottom was 
unequal, — tlie slope of the plateau at the edge of the cold area, 
or of a bank in ita midst, raising its bottom out of the cold 
stream into the vtarm which overiies it, — a difference of 18.5" 
■was found within eight milti. No contrast could well he more 
striking than that which presented itself between the faunas of 
these two areas. The Globigeiina-mud was rigorouslj limited 
to the viarm; and of the animals living od its suiface, a large 
proportion were characteristic of the warmer temperate seas. 
The boitom of the cold area consisted of sand and stones, and 
of the animals which were abundantly distributed over it a large 
proportion were essentially boreal. In the shnllower portions of 
the cold area, where an intermediate bottom- temperature pre- 
vailed, an intermixture of the two faunie, correaponaing with the 
border position of this area between the temperate and boreal 
provinces, was readily traceable. 

" Here, Ihen, we have the remarkable fact that two deposits 
maj be taking place within a few miles of each other at the same 
depth and in the same geological hoiizon (the area of one pene- 
trating, so to speak, the area of the other), of which not only the 
minei^ character but the faunm are alike different ; Uiat differ- 
ence being due on the one hand to the direction of the carrent 
which has furnished their materials, and on the other to the tem- 
peratui'e of the water brought by that cun-ent. If the eold area 
were to be raised above the surface, so that the deposit at present 
in progress upon the bottom should become the subject of exami- 
nation by some geologist of the future, he would find this to 
consist of a sandstone fonaed by the disintegration of the older 
rocks, the faunoe of what would in a great degi'ee bear a boreal 
chai-acter; whilst if a portianortheicarmarea were elevated at the 
same time, tlie geologist would be perplexed by the stratigraphical 
continuity with the precedingof a cretaceous formation, the produc- 
tion of which entirely depends upon the extensive development of 
the humblest forms of animal life under the influence of a higher 
temperature, and which includes not only an estraordinai'y abun- 
dance of sponges, but a great .variety of other animal remains, 
66761*31 of them belonging to the warmer temperate regions. He 
would naturally suppose these widely different climatic conditions 
to have prevailed at different periods, and would probably have 
had recourse to the hypothesis of a " fault " to account for the 
phenomenon. And yet these formations have been shown to be 
going on together, at corresponding depths, over wide contiguous 
areas of the sea-bottom, in virtue solely of the fact that one area 
is traversed by an equatorial and the other by a polar current. 
Further, in the midst of the land formed by the elevation of the 
cold area, our geologist would find hills, some 1,800 feet high, 
covered with sandstone continuous with that of the land from 
which they rise, but rich iu remains of animals belonging ta a 
more temperate province, and he might easily fall into a mistake 
of supposing that two such diffei-ent lauuoa occurring at different 



818 ANKDAL or SCIKNTIITC DIBCOTKBT, 

levels must iniliciite two disLJDCt climates aeparated in time, 
iiistKad i>r indicating, ns iLcj- have been sliown to do, two conlem- 
poraneous but djiuiiiiilur climates, separated only by n few milea 
torizoDtally and by 300 faiboma vertic'ally, 

" The determinatioD of deep-sea tempemture is therefore of the 
ereatest interest to the geologist as affei:tiug his interpretation of' 
tiio phenomena on which his belief in a furmer general prevaienc* 
of a glacial climate is founded. For if a glacial temperators 
should be found now to prevtui, and types of animal life conforal* 
able thereto should be proved to be diffused over the deeper po^ 
tion of the enisling sea-bed in all paits of the globe, it is obviona 
that the same may have been the case at any geological epoch; 
for there must have beeu deep seas in all periods, aniTthe phyucu 
forces which oiaintaia the oceanio circulation at the present time • 
must have been always in operation, though modified in their , 
local action by the distribution of land and water eiiatjng at any 
particular date. And as the elevation of the present deep-sea bed 
of oven the intertropical oceanic area would (if we have correctlf 
interpreted tlie resnlta of our own and of othora' observations^ 
offer to the study of the geologist of the future a deposit charac- 
terized by the presence of polar types, so must the geologist of 
the present hesitate in regarding the occurrence of boreal types 
in any marine deposit as adequate evidence per se of the gener^ 
extension of glacial action into temperate or tropical regions. At 
any rate it may be considered as having been now placed beyond 
reasonable doubt that a glacial subroai-ine climate may preyail 
over any area, without having any relation whatever to the 
terrestrial climate of that area." — SxtracU from a Letter of Dr. 
Carpenter to the Editor of Nature. 

IHttritmlion of Voccolilhf. — Dr. C. W. Giimbel has re 
published on important paper containing an account of ii 
gutions on deep-sea mud. The finest poition of this mud is of 
creat interest to the geologist as well as to the zoologist, consist* 
m^ mainly of a mass of little granules, — the so-called CoeeoHOt 
{Dieeoliiht and CgalholWis), — and of granulons, flaky lumps, — 
the so-called Bathybm*. Dr. Giimbel feels in a posiljon to confirm i 
tlie conclusions of Huxley, Carpenter, and Hueckel with respect t» 
their organic nature, and, from his inve^igation, ' ■ - 

CoocelifA) occur in all seas and at all depths. 

Dr. Giimbel further midntains that the distribution of Coceolilhi 
in time is not less remarkable than the present distribution iu.i 
space. There is proof, he says, that they are to be found itt 
" almost all sedimentary formations." Referring to" their dto*: 
tributions in various formations, he says : " But, besides the (JoaxH 
lilht, another ingi'edient demands atlention. In the case of tbv 
chalk of Mendon, rich in Coccolithi, if the carbonate of caldum bt 
removed by means of diluted acids, there remains a flaky anS, 
cuCicular residne, in which are fonnd thin transparent flakes, fidl> 
of the smallest granules, and resembling Salhybiva in a high' 
degree, . . , This places their organic nature beyond questioD, 
and fiiTuly establishes tiicir relationsliip with the Baihybita. The 
ImpetishableaesB of this substance is, indeed, very remarkable." 




After stuting that the CoecoUlhi nci^ur in all Ilia aoH mails mid 
litu^Btoiies of ibe jiir-issic ami liasaic t'tiriiintiuiis, "Tlie Mus- 
dielkalk," contJuueeDr. Giinibul, " appeared far a long tiiuti to be 

rroof igainat every eijieriment. ■ Every apeeimi;n of mai'l which 
exHiniiieil wan upjiarentlj free from Coceolitha. At lust I hnil the 
good I'oi'tUDe to disuurer ti*»ces of (iieoi in a eoniewhul impure 
piece of rock-salt from Wilhema^liick. Even here Ihny show 
themsi-lt'cs extrenit'ly Bpiiriiiglj, but in the company of fl&kes, 
which iire not unlike fia/Ay&tiu. To the present tinm I hare in 
viiin examined the similar rock-salts of Borciitesgaden and Siasa- 
fiiit ; and. ae yet, indicntious of CoKotilht in the Permian formation 
and the coal-measures are wanting. On the other hand, the soft 
marls of the mountain limestono of Rt^gnilzlu«aD, the soft marls 
of the Conodont strata of the Biiltio provinces, the TreDton marl 
of New York, and ereu the siliceous limesttineof the Fotsdam 
SQndstoae, contain some traces, although to an extremely small 

" These facta all point to the conclusion that in the m^ority of 
cnlcareous marine deposits the CoccolUhs origin ally formed a more 
or leas essential part sf the calcareous miissts, and that, in thick 
or grannloue, and particularly ancient limestone rocks, they can 
no lunger bo perceived, either on account of the opaque character 
of the rocks, or because they have been made hy some change 
wholly or in part unrecognizable, or have been altogether de- 
Btroyed. I have been able oy some experiments to throw further 
light upon this subject. 'That thesesmuHest organic bodiea can , 
be recognized in hard limestones only in the rarest cases, even 
when it contfuns them in great numbers, I convinced myself, by 
moans of thin slices, which I made from deep-sea mud, thoroughly 
dried and rendered hard by repeated soaking in dilated Canada 
balsam and heating, and also from writiiig-chalk, made hard 
in the snme way, and rich in Coccolitlu. The infiuite numbers of 
finest granules and rings are so massed together, one over the 
other, that it must be regarded as an extremely rai-e case when a 
Coccolilh is clearly seen here and there at the very (biunest edges." 
—Jialvre, Sov. 3, 1870. 



^^M THICKHBSS OF QI.ACIEB3. 

^^b In his memoir "On the Mechanical Properties of Ice," pub- 
lished in the ■• Philosophical Magazine " for January, 1870, Canon 
Museley arrives at a conclusion in regard to the crushing of ice, 
to which I am uuable, without some qual ideations, to agn-e. Id 
bis cxperirnents ice was crushed under apressureof 30S.4 pounds 
on the square inch, and he concludes that if a glacier is over 710 
feet in thickness, the ice at the nnder eurfaoe must be crushed by 
the Incumbent weight. Professor Philips also made some experi- 
ments on thy crushing of ice, and he came to the conclusion that 
^_l^e height of a crushing column of ice is between ],U00 and 1,600 
^^Dtaet, and concluded also if a glacier were to exceed this in thick- 
^^^bos the ice would lose its solidity. (See a paper on Olaciid 



AnvDAL or'ac'uNTino Disoonnr, 

BIrialion, read htfore the Otolagical Btetion of Hit Brilish Aitiii' 
ation. teU5.) 

Wliethur the height or a CTuahiog column of ice be 710 or 
1,000 or 1,500 feet Is of no coasequence whiilever as regards the 
poesible tiiiukness of a glacier. No doubt a piece of ice solidified 
under no pressure would be crushed to powder were it placed 
under a glacier 1,000 feet in tbicknees or so; but ailer being 
crushed. It would resolidifj, and would then prubabl; be able to 
■UstaiD n pressure of 2,000 feet of ice. This follows as anecessarj 
consequence from tlie property of regelation. There is as yet, 
8V far Its I am aware, no known limit to the amount of pressure 
which ieo can sustain. There probably is a limit ; but what that 
limit IB has oot jet been determined. Canon Mosclj says that 
"There is no glacier aliened to have so great a depth asTlO feet." 
The Humboldt glacier in North Greeainnd, according to Dr. 
Kane, lias a de2>th of more than three times 710 feet. Dr. 
}layes fonnd [n Baffin's Bay icebergs (which are jast pieces 
brolceu off the ends of glaciers) aground in abonb half a mite of 
water, while on the Antarctic continenC we have reasons foE 
believing that the iee is in some places over a mile in Ihicknesa. — 
J. Croll. — Jowr, Jour. Science, from Oeologieal Magaxine far 
June, 1870,p. 276. 

THE DESCENT OF OLACIBS8. 

. De Saussare, who was the iirst to study with care the descent of 
glaciers, held that glai-iers slip down the slopes ou which they 
rest as any other body would slip down an inclined plane. &a 
■oon, however, as it appeai'ed that the glacier did not move 
forward ss a body, biit that different portions of the innss moved 
with different velocities, llieiB was propounded the oiscotw theory, 
which »u|iposed the ice to be a fluid, and not the soliil thing; it 
aeenis lo be. This theory was ably advocated by the lale Prm- 
oipal Jiinies Forbes. The experiliionts of Favadiiy and Tynt^S 
led til ilie rtgdaliim tbi.-ory, which supposes that by the presBUie 
eKertm! from behind the ice is crushed through and over the i 
^reguhii'ities of its course, and is united again by pressmv to * 
homogeneous mass. I 

In I'cgai'd to tills subject of the descent of glaciers. Canon 
ifoseley says : "At this stage the question had assumed this ne\r' ' 
foiTD. If ice be a viscous fluid, according to the viscous theoiy, < 
is it fluid enough to descend by its own weight ; or, if it be solid, j 
according to the regdatioit tl\eory, is it UtSe enough solid so to 
descend? 

"If, instead of ice, a glacier were of water, it uouZi! obviously , 

descend by its weight. The same would be true if it were of 

~" or soft mud, or quicksilver, or probably of pitch; bnt Iflt 

e of iron, or of copper, or of lead, it would not descend by its 

weight only, unless, indceii, these metals were in a state of funoD, 

I A quicksilver glacier would descend by its weiglit only, because ft ' 

' shears easily ; a cast-iron one wojild not, because it shears with ' 

1 difficulty. There must, therefore, exist a relation between the ' 



ehcRring force aoA the weight of a given volumo of & ^Incloi', ao 
that it miiy just descond by its weijjht only. Now it is possible 
to invcstigaiCe mutliematicnliy what llmt reiatinn U. I have mode 
that inveBtigAtion. (See Phil, Mag., May, ldC9.) 

'■ The i-esistanccB opposed to the displiieemeut of a glacier ai'e, 
(1) Those which cip|>oKe themselves to the slieailug of one sur- 
fiice of ice over another, which is continually taking place 
tlii'oaghout the whole mave, by reason of differential motion ; (2) 
The Iriction of the saperiai])oi^d iHroime of ice upon one another, 
whieh is greater in ihe lower than Ibe upper; (8) Abrasion of 
ice on the boltooi and sides of the channel of tlie glacier. If it 
descends bj the weight only, then the work of its weight in ita 
descent through any dislaoce must at least equal the sum 
of tiie works of all these resistances. It is of coui'se impossible 
to represent tliis relation mathemiLtienlly in respeut to an actual 
glacier having a variable direction and an irregular channel and 
slope ; bat in respect to an imii^in.iry one haviug a constant 
direction and aunUbnn channel and elope, it is possible, I have 
made that calcuLition, and it resnlts from it that the unit of shear 
in ioe (that is, the force necessary to make one square inch of 
ice shear over another square inch) must not be more than 1} 
pound, that a glacier miiy descend by its weight only. If the 
unit of shear in ice be more than that, the glacier cannot descend 
by its mere weight on aslope like that of the Merde Glace. But it 
is a great deal more than that. It requires fi-om60 pounds to 120 
pounds to shear one square inch of loo over another square inch. 
The ice of the Merde Glace cannot therefore descend by its weight 
only ; it does not shear easily enough. It must be ice of about the 
consistency of soft putty to descend by its weight only, for that 
substance shears with a pressure of fi'om Impound to 3 pounds 
per square inch, 

" Ice, therefore, if it be fluid, is not fiuid mough, and if it be 
solid, it is too solid tc descend by its weiD;ht only. There must be 
some other force to help it down besides its weight, certainly 
4b times greater, and, possibly, 90 times. This result is directly 
opposed to the viscous tiieory and to that known as the theory of 
regelation, both of which attribute the descent of glaciers to their 
weight as the only cause. It reveals the existence of some other 

This force Canon Moseley Snds in the heat from the sun, and 
the effect is pi'odueed by the dilatation of the ice within the mass, 
where it cannot be converted into the liquid state. He found that 
a sheet of lead, placed on an inclined plane and exposed to the 
rays of the sun, gradually worked its way down, on account of the 
contraction and dilatation of the mass with changes of tempera- 

" How much heat entering the surface of a glacier ia necessary 
to this I'esult has been made the subject of calculation. Supposing 
the depth of the ice to bo the same as that at Tacul, Its motion at 
different depths, that which Tyndal I found it to be there, ant^Jts^. 
surface motion, that which he measured lower on the IV^'g^ ^g 
Glace, at Les Fonts, and supposing the resistance to s^',^.injT ^f 
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Ice to lie 75 poimils pi^r squ.ire inch ; then the iite(.'hiinioal work, 
■which acting within ihe mass ia necessaiy to put the glacier in 
motJon, AS it actunUy moves, is 61] units of work per square indk 
of the BUrTace of the glacier per dny." (Sm Procetdings of df 
Boyal Soeidy. January, 1869, p. 207.) 

"Nowthisquaotityof work would be supplied by .0635 beat-iiDil 
entering the iee per equnre inch of the sm-lace per da;, and diSii8> 
in^ itHeir through it, each heat>-unit being the best necessary b> 
ituse 1 pound water by 1° F. Far more than this heat probably 
passes the surface, iLDd enters into the ice of a. glacier on dan 
euch as that when the motion was observed, which serves as tu 
basis of these calculations.'" 

This theory presupposes that the ice in the interior of the gla- 
oier is a. tolid. In reply to the objection which might be brbu^ 
forward, that according to the experiments of Agassiz the tem 
perature of the interior of the glacier is nearly constant at 33° P. 
Canon Moseley says : — 

"Kothlng can be concluded from these experiments, beoauas 
the therntometers were noi frozen into the ice of Ihe glacier, of the 
mouths of the borings so effectually stopped as to prevent the 
access of air or the percolation of water from the disintegrated ica 
of the surface. The included thermometer could but remain at 
aero (Centigrade), however low might be the temperature of Ifae 
BDrroundin^ ice, for the water of the air conUnually freezing c 
the sides of the boring would raise the temperature arouuiltJ 
bnlb by the latent heat set free in freezing to 0° C. A thermom- 
eter ia, in short, incapable of taking the temperature of ioe^ 
unless the ice be dry. — Froc. Boyal ItutitiAion, 1870. 

DISCOYEKT OF THE DIAUOND JS BOHEUIA. 

In a tetter to H. Sainte-Cluire Devillo, M. Schafaritz, of Fraf^ne^ 
announces the discovery of the diamond at Dlaschkowitz, aboot 
60 kilometers norlh-west of Pi-ague, in a bed of gravel situated, 
in the Cretaceous formation. The gi-avel, which consists, in pa^ 
of debris of the basalt of the Mittelgebirge, together with gi ' 
and serpentine, contains a large proportion of quartzose sand, 
in grains and worn crystals of various precious stones, among; 
which the most important are nyropes (tlohemian garnets 000*^ 
taiuing oxide of chromium) and zircons. There also occur raft 
and black spinel, chrysolite, kyauite, pyroxene, amphibolo, eta.; 
The single specimen of diamond found is of irregubir, oulnoal!' 
form, from 3.5 to J m. m. in diameter, and weighs 57 mgrm. 

M. Scliafaritz says: " This discovery of the diamond at Dlasob^ 
kowitz appears to me important, not only because it is the fint 
authentic case of its occurring in Europe (excepting in the Uinli 
mountains), but also in a geological point of view. Up to ths 
present Ume the diamond has been found only in formations whit^ 
everywhere are almost identical and characterized both by th^ 
"^gcmjogical liorizon between the early sedimentary and tiie az(4o 
rocks; and for the association of the diamond with gold and 
plitinunn Here the conditions are entii-ely differeut : " 
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platinum has been found, and the rooica on the one stda are 
emptire, nnd on the other of recent sedimentary oHo;in. Almost 
all the miaemla which nccompiiny tha m-vopc of Dhisi'likowitz, 
Fodsedlitz, nnd Tnblitz, Eire found in diKerent pans ul' Uoheniia 
in their gnii^e of basalt, but I see no reason ii prinri why the 
basalt should cot contain diamond. The hypothesis of the organic 
origin of the diamond, resting on ihe autliorily of Bi-ewstei' and 
other obaei-vera, haa always appeared to me to offer fewer diffi- 
culties than any other; but liypothcsis is nothing' in the proaence 
of a fact ; besii)e3, it has not been proved that the diamond would 
be consumed by the fusion of the basalt." — Compiea Sembit, LXX., 
p. 140. 

According to Rose, the features of the Bohemian locality are 
not so different from those of the diamund-produeins; districts of 
Brazil, for the eerpenline of Bohemia mnv be derived iVom an 
amphii)o]ite or similar rock, which is found in Brazil witli itacol- 
umite, and which, as well as the itacolumite, contains diamonds. — 
Comptea Bendm, LXX.,ji. 398. 

NEOCOMIAU STBATA OF NORTH EtTBOPE. 

Mr. Judd, of the Geological SuiTey of England and Wales, 
thus coneludes a paper " On the Neocomian Strata of Yorkahire 
and Lincolnshb'e, with Notes on their Belationa to the Beds of 
the same Age throughout Noitlierri Europe :" — 

"We have thus seen that the Neocomian beds of Yorkshire and 
Lincolnshire are the most westerly devolopraont of a great mass 
of strata, of the same age, atretohing over a wide area in North- 
ern Europe. It is tiite that the beds of this ago are neither bo weU 
exposed, nor do. they attain so gi'eat a thickness, as in the soutb 
of Europe; but they nevertheless present us with a remarkably 
similar succession of fauma. At the eastern and western ex- 
tremities of the areas in Brunswick and in Yorkshire respectively, 
the marine series is complete, and we have the three divisions of 
the Neociimian formation ail developed ; but in the intermediate 
districts of Westphalia, Hanover, and the Hartz, the marine beds 
represent only the Upper and Middle Neocomian, and these reat 
upon the fresh-water strata of the North-German Wealden. The 
section at Speeton Cliff derives additional interest from the fact 
that it is by far the most complete exposure of the Neocomian beds 
overthe wnoie of the great North-European area. The sections 
elsewhere are more or less isolated and fragmentary ; but at 
Speeton wo find the key by means of which they may be identified 
and coiTclated. We have seen that, over the North-European 
area, a remarkable nniformity of character is maintained among 
the Neocomian strata (and the same is, to a certain extent, true 
also of the Cretaceous and Jui'assic), indicating that this district 
foi'ms a natural province, not improbably representing an ancient 
eear-basia. Tlie ridgo of Palieozoic land traced by Mr. Godwin- 
Aiiatea. in his celebi-ated memoir ' On the Possible Extension of 
the Coal-Meftsnres beneath the South-Eaatem Part of England ' 
(5« Qaar. Jour. Geol. Soc.xn.., 1855, p.aft^,!!!!!,-^ atit aa-^^a^i- 
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ftbly have formed the barrier between this Anglo-Germanic aad 
the Anglo-Parisian basin,"— QuaH. Jour. Oeol. Soc, xxvi., p. 846. 

TEETIART DEPOSITS OF AUSTBALIA. 

The following ejttrfteta are taken from the coneludingportionof 
A paper ■' On the Fossil Corals FMadreporaria) of the Austratian 
Tertiai7 Deposits," read before tne Geological Society, of London, 
by P. Maitin Duncan, F.R.S., Sec. of Geological Society: — 

■■ When the list of the fossil corals of the Anntralian terUnric 
Gonipnred with that of tlie forms living in the Australian and New 
Zealand Bt^as, it becomea evident that none of the recent speciet 
are reni'csented in the Cainozoio sti-ata. Of the 30 genera 
now existing around Australia, out of the immediate vicinity of 
coral reefs, only 3 had species in the tertiaries. The aliianoe 
of the ooi'al faante of the Australian tertiaries and of the Bur- 
ronnding coral seas is thus very slight; and the recent Buecies 
have not been found in the uppermost of the tertiaries. There 
we 3 species common to the Australian and the European 
Cainozoic deposits ; so that the alliance of the Australian fosail 
fauna is as p:rcat with the European Cainozoic fauna oa it is 
nith that of (he corals of the tropical seas to the north-east. 

' ' The corals of the Australian teiliaries are very characteristio. 
They were not reef-builders, but forms which tenanted the aea- 
bottoni, from low spring-tide mark to the depth where Polyzoa 
abound. The species of the diffcreut beds have bo great a general 
and exact i-esenihlance, that they do not offer evidence of any 

Seat biological changes having occurred during the deposition of 
i whole of the fossdiferous tertiary sediments. It is therefore 
not consonant with the rules of classic eatery geology to subdivide 
the sediments into Buch series as Oli^ocene, Lower, Middle, and 
tJpper Miocene, and Pliocene, which lor the most part have very 
distinct faunee in the European area. The diagnosis of the Age 
of the tertiary deposits by the percentage system cannot as yet M 
applied to the Australian sedimentary beds, in consequence of the 
moltuBCa not having been sufficiently studied ; and the comparison 
between the existing Australian coral fauna and tliat of the tep- 
tiaries would give a much older geological age to them than k 
warranted by the physical gedogy of the area. During the 
deposition of the tertiaries there was much disturbance in ths 
cnrrents and constant altei'ationa in the depth of the coralliferous. 
sea, whose bottom and shores were formed by the Silurians, old 
basalts, and carbonaceous sandstones of Victoria. The conglom- 
erates and pebbly sandstones were of course formed during dif- 
ferent manne conditions from those wiiich existed during tho- 
depositjun of the clays and clayey sands. As the depth increased 
during the subsidences which evidently followed every basaltio 
outpouring, the calcareous clement mingled with the wash-down 
from the land, and finally it increased to such an extent that U 
encroaclied upon the area formerly occupied by littoral doposita, 
and even in some places covered the rocks whose denudation had 
produced the conglomerates. There were temporary upheavals 
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during this general aubaidenee ; and the loaf-bed;*, with .■wsociatad 
clays, bear testimniiy to UiL'tu. Tbe reliitions of leaf-beds, claja, 

fypsum, and basic sutpli.tte of iron, so frequently observed ia 
urope, are repeated in tbe Australian deposits. 
"It is reasonable to admit, especiallj wben the loagdarationof 
the time which was occupied by tbe formaCiun of the series over 
the fossiliferoiiB deposits is considered, that whilst the vast central 
area of Attstralia was a sea, there was open water to the north, 
with reefs in the Java district, and corresponding formations 
opened into what is now the Mediterranean and tbe Sahara to 
the north-west. Tbe Indian oeninsula, and tbe area novroecnpied 
by the Himalayas and stretcning far away to the east, were not 
part of a g^eat continent; and these marine ti-octs equalled the 
terrestrial in magnitude. Tbe greater pail; of the American con- 
tinent was submerged, and tbe Caribbean Sea was a coral area. 
Where was tbe bulk of the land when the coral sea stretched 
ronnd tbe tropics? It could only hare been to the extreme nni-th 
and Bouih. IHkw Zealand and South Austi-alia were 'therefore 
bounded to the north by a coral sea, and Ui the south by tbe deep 
ocean, as now. So far B.a the ooral faana is considered, this 
eepai'ation of the Australian sea from the European area by a 
coral tract inhabited by a distinct fauna, which conld onl^ exist 
under conditions very diverse from those witnessed in Victoria, 
is explanatory of tbe comgiarative isolation of tbe remote assem- 
blages of species, supposing them to have existed duiing the 
same geological period. Ttie enormous I'ange of deep-sea corals 
is now admitted ; and it is ceitajnly very remarkable that no few 
of them sliould have become common Ui the European and Aus- 
tralian teiliary deposits. The absence of any littoral connection 
between Aasti-nlia and the tracts to tbe north of it during the 
whole of the tertiary period, and tbe remoteness of the south of 
its aven from any great centn^s of frequent terrestrial oseillations, 
may explain the persistence of type which is so characteristic of a 
largo portion of its fauna and flora. This persistence was infi- 
nitely less in Europe, on account of tbe more frequent changes 
in the physical geology of its area, each change inducing emigra- 
tion of some forms, unusual competition wiUS others, and occ»- 
sioiial free scope fur rapid multiplication. Hence the distant and 
oompai'alively quiet area of Australia was tenanted by the same 
species, wbilst vast biological and geological alterations took 
place in the area which was furmerly considei-ed tbe type by 
which all others could be compared. The permanent upheaval 
of ihe centiiil and northern arett of Australia, the extinction of its 
volcanoes, and the change in its coral fauna, were grand phe- 
DOmeua, 

•' Tbu denudation which occurred during the npheaval of the 
Australian ai'sa was enormous, and it is to be estimated by the 
extf.ijt. Ill' the un fossil iferous deposits which cover tlie fossiliferous 
m:iri!ii' liM tiaries. There ai'e do proofs of any glacial phenomena 
Aiirtrnlia; and aubaerial denudiition probably went on diuiog 
whole of that vast peiiod, and has continued. 
I would suggest that the word teitiary should be ouly used 
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relatively in Australian geolo^, and tliat the strata (so ably 
mapped bj the aurvejors) which ai'e above the carbonaceous 
BaudstoneB should be called Cainazoic. The t«rm Lower Gainoaoie 
tvonld refer to all the deposits beneath the MountrGambier series, 
Uie Middle to the deposit, and the Upper to all above. 

" At present all that can be ariived at ooncerning the relative 
position of the Auatralian fossiliferoua tertiariea and their physioal 
seolitgy may bo quickly summed up. They formed on a Be»> 
Dottum of the oldest rocbs, in iQCreasliio;ly deep water, during a 
period when the denudation of the neighboriog coast line to tits 
oast and north-east waa lupid. They were very distant fi'om the 
reef-area of the period ; and the physical conditions of such an 
area were never jii-esent during the deposition of the madre^ 
laria, polyEoa, ecbinodermatu and oiollusca, which have a facies 
oharactenstic of all the European marine tertiary depusite above 
tba NumiDulillc. They were subjected to frequent volc&nte 
outbursts, which covered large areas with basalt and ash, and. 
they wen covered, arter the general upheaval of the centre of 
Australia, with lacustiine, dune, river, and torrent deposits, whoas 
depth tflstiJics to the enormous denudatiou of the older rocka. 
The condition of the hi^h land on the extreme east and west of 
Australia was probably that of dry land during the whole Ctuno- 
zoic period, and these districts bounded the tertiary £"" " 
^Kor. Jow. Oeol. Soc, xxvi. (1870), 313. 
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From the report of Mr. W. T. Blanford, late geologist to tb» 
Abyssinian expedition (1867-68), we learn that the formations met 
with throughout the region traversed were; 1. Recent, consifV 
ing of Eoila of the hi^landa, including regvr, or cottou s(»^ 
flimilar M that fonnd in India, and alluvial deposits on the ooaBtt 
3. Tiie volcanic series which skirt both coasta in the soulheia 
portion of the Red Sea. This group, which is but poorly devdopeA- 
on the west coast of Anuesley Bay, Mr. Blanford proposes to oaB 
the Adcjn Volcanic Lines. 3. Trappean seriea. This gi-and c^ 
lection of beds, which forms the Abyssinian highlands, iiioludinf 
Magdala and the Ashangi groups, consists of two divisions, 
which are unconformable to each otiier, the former (the Ma^dala 
group) consisting of trachytes and dolerites, aud the LitteC 
(the Ashiingi group), entirely composed of dolerites of great 
uiickness and bedded volcanic rocks, lavas, and ashes. Throti^, 
this trapptan series near Bethor, not far fi'om Magdala itself^ &B' 
Jitta river has cut its way, and now runs at a depth of 3,600 foefc. 
in a valley probably more than a mile in width. The aides ai» 
extremely steep, often perpendicular. The beds on both sidaa 
appear exactly lo correspond. A well-marked river-terrace halt 
way down, indicated on both sides of the stream, records tlut 
flnviatile orinn of the gorge. " Of all the grand scenery," say* 
Mr. Blanford, " met with in Abyssinia, none equalled this wo^ 
derful gorge." His descriptions remind one of the Grand Ca&omi 
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of the Coloi-ttdo River. 4. The Anaiolo limestone is of oolitic age 
anil contains Oeromj/a airailia, Trigonia eostala, and other cliar'ac- 
terislii- fossils, i-eminding ooe strongly of Bi'itish foi-ms. 6. Ad&- 
grot tandatone, a massive formation, occupying a very extensive 
area in northem Tigre, and perliapa representing the coitl-bearing 
rocks known to exist north-west of Lake Dembea, bat yielding no 
fossils. 6. Mctamorphic rocks of various minei'al character, with 
A general noi-th and south sti-ike due to pre-existing cleavage. — 
Quarterly Jourtud of Science, July, 1870, 



DIAMOND FIELDS OF SODTH AFRICA. 

In relation to Ihe geology of the diaraoaii fields of South Africa, 
which are coining so extensively into notice. Dr. John Shaw 

" In July of this year I made considerable observations in the 
Yaal Vallev, which show that the rocks are chiefly t)'a,ppean, 
metamorphic, and conglomerate in character. I detected no pure 
granite formations, but syenite is, however, developed extensive- 
fy, and seeras to be the base of the whole system of rocks at 
Klipdrift. A very singular rock appears in the shape of isolated 
boulders on the summits of the Kopjes, and especially of the cel- 
ebrated Aid Kopje. This I take to be graphic ^anite (binary 
granite) , or what Dana would call ' graniiite,' consisting solely of 
quai-tz and large crystals of felspar. 

" Above the syenite is a trap-conglomerate in some places, in 
othei-s are amygdaloids, and protruding thi-ough these a^ain ba- 
salt, assuming everywhere the hexagonal structure, and arising 
in Gome places into insulated and compacted columns. 

" In some of the Kopjes there are remains of stratified rocks, 
— clay schists, saudstone, chalk (or somethiugvery like it), which 
are evidently the last vestiges of a vast seiies of sediinentary 
strata, which formerly covered the whole present contour, but 
which have gradually given way to denudation and cataclysm. 

" Such is the cliaracter of the pi-esent rock system at Klipdrift, 
and, with a few additions (mainly snperinoumbent), of the whole 
rock series of the Vaai region. 

" On the summits of the Kopjes, and, as a matter of course, in 
the crevices between the basaltic boulders, is an alluvial gravel. 
In this are found diamonds, and on the surface some have been 
foond, indicators of the wealth beneath. The pebbles of sand- 
stone, quiirtzite, crystalline sandstone, granite, clay-slate, agate, 
tourmaline, iron pyrites, garnet, garnet spinel, etc., which com- 
pose this alluvium, are all roundedly polished and water-worn, 
and are imbedded at Klipdrift in a brownish fatty earth. 

" The question ai-ises. Is this alluvium of recent or ancient foi^ 
mation P Did the majority of the pebbles exist in the form of a 
— ite, aggregated from the alluvium of a former age P 
e Kopjes at no very late period been the bed of the 

r-wom gravel has been imder 



the tnfiiience of running water prior to tlie liist g^eat cbangBS' 
which formed the present landscape. The greater number opi 
the water-wom pebbles anil boulders are of the basalt of thtti 
Kopjes. Many of them are crystalline sandstone, olhera ara, 
water-worn fragments of clay-slute, eanilstone, etc., of the sedi^ 
menTary rocks which exist in the Kopjes. The agates, toansft- 
lines, ftod garnets are nndoabtedly from some Euperincumbeo^ 
conglomerate sandstone which has yielded to denudation and wk 
longer exists at Klipdrlft, and also to a considerable extent tromi 
the amygdaliiidal trap everywhere prevalent. I have in my po»« 
session from the Vaal a single fi'agraent of red sandstone coD&io; 
ing garnets, but t have not succeeded in tmclng this U 

"It will, tiiereforo, be sufBciently apparent that there i 
have existed, at a remote geological period, a series of metai 
pbic and sedimentary rocks which lay above the present rock «y»i 
tem of the region, and that, through sticcessiTe oisturbancea an 
pergistent denudatioD, these have been worn away, fonoing i 
great pni-t the alluvial soil of the present surface. In some fei 
spots remnants of this series still exist, as in the clay-slaty crys>^ 
tallino sandstone of some of the Kopjes now worked for mm 
monds, and genernlly in the fragments of sedimentary rooli 
scattered over the surface along the whole Taal Valley. 

" I am decidedly inclined to think that the diamonds hare nt 
been washed down from some higher region. I hope to show, L 
another article, that the Free State possesses an independent difta 
raondiferous centre, and that there no river has existed at anr 
time, for there is so evidence of water- wearing, and the soil £ 
not alluvial. Diamonds have been discovered 2 hours' ( 
from Potcliefstroom, and all down the Vaal to its junction with tl 
Orange River, and thence to 10 honra' distance below H07 
Town. This is a stretch of at least 5.00 miles. I believe t 
diamonds have come from some rock which may now J 
yaniahcd, but which existed formerly throughout the whole 1 
gion."— Wahir*. Nov. 3, 1870. 

LATJRENTIAS' QHAPHrrB OF CANADA. 

In the Journal of the Geological Society, for H 
publishes a paper, in which he sustains the view that the grapbit^ 
of the Canada Lanrentianis of organic origin, and shows thatU""^ 
amount of "graphite in the Lower Laurentian series is eno 
moUB." A limestone in the town of Buokingham on the Ottawsj 
which is 600 feet or more thick, with some 3 intercalated ban^ 
of gneiss, is in some parts onerfo^rth graphite, and the whola 
is not less than 20 or 80 per cent, graphite. In tlio adjoining 
township of Lochabar, a band of limestone 35 to 30 feet thick is ai' 
I'eticulated with graphite that it is mined for it ; and another bet 
in the same distnct, 10 or 12 feet thick, yielding 20 per cent, ol 
the pure material, is worked. It occurs in equal abundance s 
other horizons through beds of limestone, which have, Recording 
to Logan, an aggregate thickness of 3,600 feelf. la view o? 
the facta Dr. Dawson adds: "It is scarcely an ■ 
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maintain tlint the quantity of carbon in tlio Laurentian is equ^il to 
that in similur areas of the Catbonifei'ous Bystema." 

After describing the raoda of occurrence iind discussing tha 
probable vegetable origin of the graphite, Dr. Dawson concludes 
as follows : — 

'* We uiav sum up these facts and considerations in the follow- 
First, that somewhat obscure traces of organic 
a be detected in the Laurentian graphite ; secondly, 
that the general arrangoniEnt and microseopio structure of the 
substance corresponds with that of the eai'bonaceous and bitumi- 
nous matters in marine formations of more modern date ; thirdly, 
that if the Lanrenlian graphite biiii been derived from vegetable 
matter, it has Only undergone a metamoipbosis similar in kind to 
that which or^nic matter in mct:imorp hosed sediment of laier 
age baa experienced f fourthly, that the iiKsociation of the graphite 
matter with organic limestone, beds of iron ore, and metallic euI- 

g hides, greatly strengthens the probability of its vegetable origia ; 
fthly, that when we consider the immense thickness and oxient 
of the Eozoonal and graphite limestones and iron ore deposits of 
the Laurentian, if we admit the organic origin of the limestone 
and graphite, we must be prepared to believe that the life of that 
early period, though it may have existed under low forma, was 
most copiously developed, and that it equalled, perhaps surpassed, 
in its results, in the way of geological acenmulation, that of any 
subsequent period. 

" In conclusion, this subject opens up several interesting Selds 
of chemical, physiological, and geological inquiry. One or (liese 
relates to the conclusions stated by Dr. Hunt as to the probable 
esJstenr^e of a largo amount of airbonic acid in the Laurentian 
atmosphere, and of much cartmnate of lime in the seas of that 
period, and the possible relation to the abundance of certain low 
foims of plants and animals. Another. is the comparison, already 
institnteil by Professor Huxley and Dr. Carpenter, between the 
conditions of the Laurentian and those of the deeper parts of the 
modei-n ocean. Another is the possible occurrence of other forms 
of animal life than Eozoon and Annelids, which I have stated, in 
my paper of 1864, after extensive microscopic study of the Lau- 
rentian limestone, to be indicated by the occurrence of calcareous 
fragments, differing in structure from Eozoon, but at present of 
unknown nature. Another is the effort to bridge over, oy further 
discoveries similar to that of the Eozoon havaricum of GUmbel, the 
gap now existing between the life of the Lower Laurentian and 
Uial of tiie Primordial Silurian or Cambri:in period. It is scarcely 
too much to say that these inquiries open up a new world of 
thought and investigation, and hold out the hope of bringing us 
into the presence of the actual origin of organic life on our plauetj 
though this may perhaps be found to have been Prelaurentian. 
I would here take the opportunity of stating that in proposing the 
name Eozooniat the Qrst fossil ot the Laurentian, and in suggest- 
ing for the period the name "Eozoio," I have by no means 
desired to exclude the possibility of forms of life which may have 
been precursors of what is now to us the dawn of organic exist- 
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ence. Should I'emains of still older organisms be found 
rocka now known to ua only by pebblea in the Lauren I 
names will at least ecrve to mark an iniporlant stage in (,. .. 
investigation. — Amer. Jour. Science, L. (1810), pp. 130-132. 



LACREBTIAN BOCKS OF EASTERN HASBACHUaBTrS. 

The investigations of Hall, Lo^nn, and Cooke, in the Highlands 
of New York and New Jersey, n;ive left no doubt that the lime- 
stones which were formerly supposed to be altered Siluriiin rocks 
are really of Laurentian age. At the meeting of the American 
Association for the Adi'ancement of Science, at Salem, in 1869, 
tbe view was advanced by Sterry Hunt that the same might be 
the case with the aimihir rooks of Eastern ^aasaelmsetta. Dr. 
Hunt showed that this was probable, not only on lithological 
grounds, but also from the fact that the Laurentian rocks appear 
to the southward of the great palteozoio basin in New Braoswick 
and Newfoundland, which are geologicallj but a north-eastern 
prolongation of New England, and, moreover, from the out- 
cropping of tbe lowest Silurian strata at Braiutree near Boston. 
Subsequent microscopical examination i-evealed the presence of 
the Eozoon Canadense in a serpentinic limestone from Newburr- 
port, and better specimens were obtained about 28 miles sout^- 
westof Newburyport, in the limestone quarries of Chelmsford. 

The continuous and complete calcareous skeleton of tbe fossil 
does not appear in these specimens, which seem, like some por- 
tions of the rock from Grenvillc, ua described by Sir William E. 
Logan, to be made up of fragments of the calcareoas sheila of the 
Eozoon, mingled with grains of serpentine, and cemented by 
crystallized carbonate of lime. In the specimens from Grenville, 
and from most other localities, the mineral matter replacing the 
Barcode and filling up the canals and tubnli of the calcareona 
Eozoon skeleton is generally seipentino, or some other silicate. 
In the Chelmsford specimens, however, the injected mineral is 
like the shell itself carbonate of lime, though readily distinguish- 
able from it by diitoronce in texture and transparency. In tJiis 
connection it should be said that the crystalline rocks of Newbury- 
port and Salisbury, although separated, in Hitchcock's geolog^od 
map, from the gneisses to the south-west, and united to the 
slenites of Gloucester and Bockport, seem very unlike the 
latter, and closely related lithologically to the gneiss of Chelms- 
ford, which encloses the crystallmo limestone. — Amtr, Jour. 
Scienee, Janwary, 1870, jj. 76. 

THE WHITE UDUKTAIKa. 

At the Troy meeting of the American Association, Profesaoi' 
C. H. Hitchcock, of the New Hampshiie State Geological Survey, 
exhibited an interesting model of tlio White Mountains, mada 
from data obtained by a careful examination of the group by 
himself and bis assistants. The model was made of superimposed 






layers of thio pine wood, of equal thickness, each tbickness vepre- 
seating 50O feet, (ho tcIioIc thus di^plajiog Co advantage the 
contour Utta obtained in the survey. The ontcrops of the variouB 
rock formations were indicated by appi-opiiate colors. Prof. 
Hitcbcifck ndranced ceitain views willi rcgai'd to the aniioliniil or 
Bjncliniil character of the ridge, which were at variance witli the 
generally received ideas, Mt. Wasbin^on has been regarded aa 
synclinal in structure, but Professor Hitchcock regards it as aa 
inverted anticlinal. One of the points on which he bases tbia 
opinion is the fact that on the eastern side of the mountain occur 
strata which for soma distiince follow in then' dip the slope of the 
mountain and then suddenly dip away into the mountain, if the 

Ernfessor'a views aa to the anticlinal structure be correct, it will 
e necessaiy to suppose thai the folding force came from the land 
Bide and not from the ocean. 

Ill connection with the State Geological Survey of New Hamp- 
shire, a party of scientific men are .spending the winter (1870-71) 
on the lop of Mt. Washington, to make various meteorological 
observations. 

Local Gladen of Ihe While Mouniaitu. — At the Troy meeting 
of the American AsaocLilioD a paper by Professor Agassiz on this 
subject was read by ProfJessor Periy, Agassiz said Uiat in 1847 
ho had noticed unmistakable evidence of the former existence of 
local glaciers in the White Mountains of ITew Hampshire, but 
that be had had no opportunity to make a careful examination of 
the ground until the present summer (1869). He now asserts 
that the drift so called has Ihe same general obarocteristics on the 
northern and southern sides of the White Mountains, and that 
whatever, tliercfore, may have been the number of its higher 
peaks which at any given time, during the glacial period, rose 
above the great ice-sheet which then covered the country, this 
mountain range offered no obstacle to the southward movement 
and progress of the northern ice-fields. 

After describing the characteristic marks of glacial action and 
tUe various kinds of vioraintg, and showing that the typical drift 
was line ground moraine, he sajs : — 

*' It id Lhe contact of the more limited phenomena of the local 
glaciui-s which succeeded this all-embracing winter (their lateral, 
frontal, median, and limited ground moraines and their erratics), 
with the more wide-Spread and general features of the drift, that 
I have been able to trace in the White Mountains this summer. 
The limits of this paper will not allow me to do more than record 
the general facts, but I hope to give them hereafter more in 
detail and with fuller illustrations. The most difficult part of the 
investigation is the traeino; of the erratics to their origin ; it is far 
move intricate than the identification of the origin of ordinary 
drilt,, or of continuous moraines, because the solution of the prob- 
lem can only be reached under favorable circumstances where 
boulders of the same kind of each can be followed, from distance 
to distance, to the ledge in situ from which the^ were detached. 
Now, in the neighborhood of the White Monntams we find, beside 
the typical or norttern drift, largo eii-atie bouldei-s, as well as 
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laternl, froutal, and median tnoraiDea. A careful eiaminiitioii of 
these shows beyond a, doubt that they eame from the White 
Mountains, and Dot from the northern regions, since they overlib 
the t.vpical drift ivhich thpy have only here and there remored ot 
modified. A short description ol' the fticiis will leare no douhl 
upon thia iwint. 

" Thu flneat lut«ral mor^nes in these regions may be seen nlong'; 
the hill-sidea flanliin^ the bed of Uie snutli bmnch of the Amonoo^ 
sue, north of the village of Friinr-onia. The best median mc^j 
rained ai-e to tiie eiist of Picket Hill iind Liouiid Hill. These latt^ 
moraines were foruiud by the conflaence of fho gkciers whlo 
occupied the depression between Haystitrk and Mt. L.ifityMU 
nad that which descended fivim the northern f&ce of Lafityetj 
itself. These longitudinal moraines arc pardculai'ly inturestioi 
AS connecting the erratic bouliiora on tha north aide of the Frai 
oonia raiige with that mountain inass, and showing that they a 
not northern boulders transported southwards, but boulders &c 
ft southern range transported northwards. But by far Ibe mm 
significant facta showing the great extent of the local glaciers ~' 
fhe White Mountain range, as well as the most nccossible a 
easily recognized, even by ti'avellers not very famihar with glaciaj' 
phcnamena, are the termnial moraines to the north of Betmehea. 
village, between it and the northern bend of the Amonooauiu 
Biver. The lane stai'ting from Bethlehem Street, following tbti 
cemetery for a sboii distance, and lience trending noi^hward^ 
cuts 16 terminal moraines in a tract of about 2 miles. Some o 
tiiese moraines are as distinct as any I know in Switzerlanc 
They show unmistakably by their form that they were produce 
to the pressure of a glacier miviog from south northwardi 
This is indicated by their abrupt southward slope, facing, that if' 
toward the Franconia range, while theirnorthem face has an~~ ~ 
gentler descent. The steeper slope of a moraine is always 
resting against the glacier, while the outer side is comparadvel; 
little inclined. The form of these moraines, therefore, aa well a 
their position, shows that they have come down from the Fniaconij 
Mountains." 

Ailerdcscritiiiig' in detail the various local phenomena oF%Im 
action in the various places in which they occur, ho proceeds :- 

"All these moraines and traces of local glaciere overlie thelj, 
ical or northei-n drill so-called, wherever the latter lias not tiM, 
entirely swept away by the local glaciers themselves; thus BI191 
log th.tt the great ice-sheet is anterior to the local glooicrs, a 
not formed by a spreading of smaller pre-existing ^laeiers. 
least, wherever I have recognized traces of eircumscnbed glaeii 
in region'] where they no longer exist, it has always appeared 1 
me thnt the minor areas covered by ice were remnants ot 1 
waning shoi^t of greater extent. If the glacial period set ii 
the enlargement of limited glaciers already formed and g 
ually spreading more and moi-e widely, as Lycll and the ^o]i 
gists of his school suppose, the facta which would justify b — 
a view are still to be made Lnown. I have not seen a ti 
of them anywhere. On the contrary, throughout the nui 
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i the Alps, in the BInck Forest, the Toages as well aa 
., _ lB British Islands, in Spotland, Wales, and It-eland, I have 
everywhere satisfied myself that the moi-e extensive the glaciated 
areas, indicated by polished surfucea and moraines in any given 
locality, ibe oliier they are when compared with glacial phenom- 
ena ciremnBcribed within narrower limits. It therefore follows, 
fmm the facts enumerated above, as well as from a general con- 
sideration of the subject, that the local glaciers of the Whita 
Mounl.iins are of mora recent date than the great Ice-sheet which 
fashioned the typical drifts. On another occasion I hope to show 
that the action of the local glaciers of the White Mountains began 
to be circumscribed within the areas they have covered, after the 
typiciil drift had, in consequence of the melting of the northern 
icc-shect, been laid bare in the Middle States, in Massachusetts 
and ConnecticDt, after even the southern portions of Vermont, 
New Hampshire, and Maine had been freed, and when the Whits 
Moantains, the Adirondacks, and the Katahdiu range were the 
only ice-clad peaks in this part of the continent. 

"When in their turn the glaciers of the White Mountain region 
began to melt away, the freshets occasioned by the sudden large 
accuQiulation of water remodeled many of these moraines and 
carried off the minute materials they contained, to deposit them 
lower down in the shape of river terraces. I have recently satis- 
fied myself, by a careful examination, thatall the river terraces of 
the Connecticut Biver valley and its tributaries, as well as those 
of the Merrimac and ita tnbutaries, are deposits formed by the 
floods descending from the melting glaciers. What President 
Hitchcock has described as se:i-beaches and ocean-bottoms near 
the Wliite Mountain and Franconia Notches, as well as in the 
Connecticut River valley and along the Meirimac, have all the 
same origin. The ocean never was in contact with these depos- 
its, which nowhere contain any trace of marine organic remains." 
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IRON SAND ORES. 



paper before the American Association for the Advance- 
ment of Science, Dr. T. Steny Hunt said the presence of black iron 
sand upon many Bea-beaches' has long been noticed both in 
Eiiro^ffi and America. Their origin is to be found in the crystal- 
line rocks, trom the disintegration of which these sands have 
been derived. The action of the waves, by virtne of the greater 
specific gravity of these sands, effects a process of concenti-ation, 
so that considerable layers of nearly pure black sand are often 
fonnd on shores exposed to wind and tide. These black sands 
vary in composition according to the localities, but as found ou the 
coast of New England and the Gulf of St, Lawrence consist of 
magnetic oxide of iron, with a large admixture of titanic iron 
ore, and more or less garnet, the purest specimens holding from 
"to 50 per cent, of magnetic grains. Such sands have long been 
iployed as sources of iron in India, In small furaacea where they 
' directly converted into malleable iron. Early in the last cen- 
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t«ry the considerable quantities of these saniia found on our 
Atlantic rnasC atlTftcled tbe attentioa of the colonists and of scien* 
tiSc mi^n in Engluad, nnd the Virginia sand-iran, as it itvm called, 
was Uio Babjcct of many expurimunts. The lirf^t successful 
attempts at working it wurii. however, made in Killingwottii, 
Conn., where the Kev, Jabes £lliot, grandson of the celebrated 
John Elliot, the apostle of the Indiana, earl; turned his attentioa 
to the abundant black sands of the coast, and succeeded in treat-- 
ing them in a forge fire similar tothe German forge of the modem. 
Ameiicnn bloomat? fire. It appears from his Hfcount laid befora- 
the Sojal Society of London, in 1761, that he was then makiuff 
iroobloomsof 60 pounds' weight from this ore, and that hla soahad. 
Already established a steel factory in Killing worth, when an aot 
of the British Parliament forbado the manufacture of steel in the 
colonies. The London SocieCj of Acta in I7G1 awarded a medal 
to Mr. Elliot for his discovery. The working, however, was 
abandoned, and fur a centuiy no attem])tB were made in Amer- 
ica to uao these sands. Some 4 years since the large quantities 
of them in the lower St. Lawrence attracted attention, and 
snccessful trials were made for their reduction in the bloomaiy 
fires of Noithern New York, after which an establishment fi^ 
working them was erected at Morsie, in the Galf of St, LawrenoOr 
where, under the direction of skilled workmen from Lake Chiun- 
plain, the treatment of these iron sands has been successfully 
caiTied on. These aaod ores are remarkably free from bolli 
sulphur and phosphorus, and hence yield an iron of great pimtr 
and toughness. The working is effected in furnaces like lliofe 
nsed on Lake Charaplain, and presents no diffloulties. 



THE PHOSPHATE BEDS OF SOUTH CAROLINA. 

The following extract is from a paper read before the Boston 
Society of Natural History, by Prof. N. 8. Shaler ; — 

'* The bed of phosphate of lime liea immediately on the top of 
the ' marls of the Ashley and Cooper Rivers,' as they hare oeea 
generally termed, though these beda are not limited to the basutt 
of these streams. The whole of the workable material lies in ft, 
single bed, from 6 inches to 3 feet in thickness. Although It to> 
ries in its chemical and fossil components, it retains everywhers^' 
certain marked features. It is always more or leas nodular; ths! 
nodules Tary much in size, some being no larger thnn a pea, sotaa 
a foot or more in diameter. These nodules contain, genoraUy^. 
one or more fragments of shells or corals, appai'cntly all EooeOff 
Bpeclea, which seem to have been the aggregating points of tba. 
matter contained in the nodule. So far as my knowledge goehi 
there have been few, if any, nodules found containing traces of*. 
vertebrate remains. Many of the nodulea show traces of wsftr^ 
log, not exactly what would be expected from their being rolled! 
aa by a stream, but the style of wear which comes from being 
etamped and trodden on. The appearance of Ihe worn surf^roai- 
reminds me of that seen on Irs.gttietAa Qi^M'QQ S.vava.&\%Bciiu 
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Lick, which haye been gi-oiiiid by the trampling of the large 
pachjdHrm^ ani runiiaauts whiL'h Jrequeated that swHuip. Some' 
times these nodules' do not make up moru tlian a. coiisidei'^ble 
fraction of the bed, the remainder being aand, pebblL'^ or Oie 
m&rl of the character found on the bea heneatu. Again, the 
nodules are so crowded in the bed tb:it they are sulderod together 
into one muss, with scaree any intei-spaees between the separate 



"Miugledwith the concretions there ia found a very vamble 

Suantity of foasil vertebrate remains; by far the greater piirt of 
leae consist of exceedingly worn fragments of cetacean bones 
and sharks'' teeth and rertebrra, both clearly of the same species 
as those found lower down in (he marls in the same section. 
Mingled with these, but comparatively I'arely found, are tlie bones 
of a fossil horse, pig, mastodon, and bones and utensils of man. 
These last-named fossils are almost always in a stale of preserva- 
tion, widely different from that of the remains nf the cetaceans 
and selachians with which they arc mingled. Their appearance 
indicates a comparatively recent inhumation. 

" Chemical analysis shows ns that the nodules of this deposit 
contain tiio greatest quantity of phosphate of lime, the quantity 
varying at different points from 40 to nearly 70 per cent. The 
first and most naturiu seeming explanation oC the large amoust 
of this salt is, that it is derived from the bones and excrements of 
the animals whose remains are found in the bed. But the points 
vrhere the most bones are found are not those where tlie phos- 
phate deposit is thickest or richest. At Chisholm's Island, on the 
waters of St. Helena Sound, where the bed has the greatest de- 
velopment yet discovered, and where the analysis shews more 
phosphoric acid than at some of the localities the richest in bones, 
the remains of vertebrate animals are very rarely found. It is 
not too much to say that at this locality not 1 part in 10,000 of 
the mass is composed of vertebrate remains. Nor can we assume 
that the mass of phosphoric acid has been famished by the decay ■ 
of hones which have been Jttei'ly broken down; in that case we 
Bhonld have the remaining bones showing all degrees of preser- 
vation. This, however, is not the case; the fragments, though 
usually much worn, retain their structure very well. Although I 
went upon the ground with a disposition to regard the beds as the 
result of the decay of vertebrate remains, the general character 
of the deposit soon compelled me to seek some other explanation 
of its origin. 

** It has been suggested by a distinguished chemist, that the 
deposit was the result of the submergence of a great guano area, 
during which submergence the bones of marine animals became 
mingled with the mass. There are several objections to this 
view r in the first place, no remains of birds have been found in 
the deposit, though Eossils quite as likely to be destroyed are well 
preserved there. Then it is difflcull to see how in the imeiediate 
past this swampy shore could have been the breeding-place of the 
qnantilaes of bii-ds which would have beea vetpwei Us \«wa a.W3i.- 
malated the^e pbospliatea, nor could w a aappoae X\»iij \.\ia ti&^w^* 
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of this shore could hare been iit the time of the depoaition of thft 
pbosphmes »o different from whit it is aX present, tia would havt 

been required to produce the dry conditions essential to the 

muhitiuti (if & guano deposit. 

■* Tiiere is anoLher view of the origin of theee phosphate beds, 
which, ao far as loy Itnowledge goes, hua not yet been auggestedj 
and which, it seems to mo, solves a part of the difficulties, 

" The plioapliate layer rests upon 
number of fossils which are found i 

le phosphate nodales. The _ . _ .__, 

j1 hiLve shown that at several points beneath the pbosphatv 

beds the marl contains several per cent, of phosphate of lime, aniL 
it may ha assumed as eminently pi-obabie that the whole of 0^ 
marl beneath the region where the phosphate beds occar contain* 
a certain quantity oflhis material, mingled with the cavbonale ^ 
lime which constitutes the moss. Now it is a well-known fitct 
that water containing carbonic-acid gas in solution has a BolTent 
action upon both these salts of lime, but that its power is greatest 
on the carbonate of lime. So that a mass of marl containing both 
these materials, submitted to the action of water charged with 
carbonic acid, might have the carbonate of lime entirely removed, . 
and the mass \en behind when the solvent action ceased mig^ 
consist almost altogether of the phosphate of lime. 

"If we look a moment at the conditions which prevail in tba 
phosphate region, we shall see that witli this view we can eadlf 
frame an explanation of the formation of this phosphate layer. 
The Qsual section through these beds gives us on top a layer c^ 
vegetable matter and soil containing humus, through which tha 
water peroolnting becomes charged with carbonic acid ; then thq 
phosphate layer; immediately beneath that the marl containing 
phosphates, which is only slightly permeable to water. Soaking 
over this marl the water becomes cnarged with carbonate of lime 
and some phosphate, which it carries away in the drainage Bjstent 
of the country. This process, going on for centuries, gradiwlljf 
dissolves away a great thickness of tlie mar), and gives, as in Qit 
capping bed, an accumulation made np of fossils from ilis wasted 
beds, which resisted decay, and could not be washed away; of' 
phosphates which became aggregated into nodules ; of remunsi 
of man and other recent animals, which, falling in the swam^^ 
sank through the soft bog and became trampled in among tb<l' 
nodules by the living animals which inhabited this low land. 

" Great freshets might lay down several feet of clay and sand 
or some reaiTanged marl on top of the phosphate layer, thus con- 
fusing the record, by making the remains of man and eztanot 
animals associated with bis early history in this region seem s 
part of the ancient marl beds. 

'-'Looking upon tJie phosphate layer as the debris of a largq 
amountof eroded marl, it is no longer a difflcult matter to abcotmt 
for the association of fossils found there, which would he inezpli* 
cable wiibout some theory of this kind." 

As to tiie manner of accounting for the presence of phosphoTio 
acid in the marls in such quantity and so regularly disseminated, 



tof. Shaler aaja that no perfectly satjsfiiotoiy expIaQBtion has 
ht been offered. Ho seeioB, however, to inelhie towards an 
ny polliesis similar to ttiat offured by Steriy Hunt to account for 
the nuLsnive apatite beds of the early paleeozoic tocke ; namely, 
the action of quantities of nnaiticlilated brachiopods sepai'ating 
phosphate of lime from the waters of the sea. In this connection 

"We knowthat some of the pteropod molluska, fornia which 
are frequently abundant in the ocean at great distances from the 
land, have a composition not materially different from that of 
bones. It baa even been stated, tlioiigh I do not yet know by 
what authority, that some of the marine a1e» contain a large per 
cent, of phosphate of time. The fact of the existence of this 
material in a number of the inferior organizations of the sea 
makes it, ia moat cases, more reasonable to aecount for the for- 
mation of extensive masses of phosphate beds by the deposition 
of the remains ol invertebrate species, than to suppose that they 
were accumulated by vertebrate animals," — Froc. Boaton Boe. 
Sat. EUt. 
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BimrACE GEOLOGT OF THE BASIN OF THE GBEAT LAKES. 



Dr. Newberry, in a paper ou the "Surface Geology of the 
Basin of the Gi'eat Lakes and the Talley of the Mississippi," says: — 

"The most impoi-tant facts which the study of the drift phenomr 
ena of this region have brought to light are briefly as follows : — 

" 1st. In the northern half of this area down to the parallels 
of 38°— 10° we find not everywhere, but in most localities where 
the nature of the underlying rock is such as to retain inscriptions 
made upon them, the upper surface of these rocks planed, fur- 
rowed, or excavated in a peculiar and sticking manner. No one 
who hits seen glaciers, and noticed the effect uiey produce on the 
rocks over which they move, will fail to pronounce these markings 
the tracks of glaciers. Tiioiigh having a general north-south 
direction, ioCidly the glacial fui'i-ows have very different bearings, 
conforming in a rude way to the present topography, and follow- 
ing thi' dn'i:c[ion of the great lines of drainage. 

" IJil. Some of the valleys and channels which bear the mark 
of glaL'i.d action ore excavated far below tlie presentlakes and 
waicr-iMurses which occupy them. These valleys form a con- 
necti'il .sj.steiu of drainage at »-lower level than the present river 
sjsti'ui, ami lower than could be produced without a continental 
ekvaiioii uf several hundred feet." As examples of this Dr. 
Kewlji:i-i'y cites among others the following: An old excavated, 
Dow-lillt'd channel, connects L;tkes Eiio and Huron, the rock sur- 
face at Detrtfit beijig 130 feet below the city ; an excavated trough 
runs south i'l-iim Lake Michigan, penetrated at Bloomington, III., 
to thd depth of 230 feet; the rock bottoms of the troughs of the 
Missi?si]ipi and Missouri near their junction, or below, have never 
been ri-achcd. The borings for oil in the valleys of the western 
rivers have afforded opporluuity for demonstrating the existeooe 
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of buried chAiin(;Is of excavation, ami sometimea data e 
from wlikh to map them out. Many other Bimilar iostancea 
be adduced. 

"3d. Upon the glacial surfaoQ wo find a series of nncoDsolb? 
dated materials, geoei-ally stratified, called the drift deposits. 

"itb. Above the Erie clays are sands of variable thichoeait 
and loss widely spread tlmn the underlying clays. 

"fitb. Upon the stratified clay?, sand, and gravel are Bcattered) 
boulders and blocks of various sizes of metamorphic and eraptr" 
rocks, generally traceable to somo locality nortb of the lakes. 

"0th. Above all these drift deposits, iind more receot thaiti 
any of them, are the lake ridges, embankments of sand, gravel, 
etc., which run imperfectly parallel to the present outlines of th^, 
lake margins. 

" The hisloij which 1 derive from the facts cited above 1* 
briefly this: — , 

"1st. That in a period probably synohronons with the glacial, 
epoch of Europe, — at least corresp'oading to it in the sequenco; 
of evehts, — the northern half of the continent of North America' 
had a climate conipantble with that of Greenland ; so cold t 
wherever there was a copious precipitation of moisture from' 
oceanic evapoi-ation, thai moisture was congealed, and formed: 
glaciers, which flawed by various routes towards the sea. 

"2d. That the courses of these ancient glaciers corresponded, 
in a general nay with the present channels of drainage. Tha 
direction of the glacier furrows proves tiat one of the ice-river*, 
flowed from Lake Huron, along a channel now filled with drift: 
and known to be at least 160 ft. deep, into Lake Erie, whiclh 
was then not a lake, but an eseavated valley, into which thq 
atreains of Northern Ohio flowed 100 feet or more below tho 

S resent lake level. Following the line of tho major axis of Lake 
rie to near its eastern eictreraity, here turning north-east, thia 
glacier passed through some channel on the Canadian ^de, ninf 
filled up, into Lake Ontario, and theneo found its way to the si 
either by the St. Lawrence, or by the Mohawk and Uudsc 
Another glacier occupied the bed of Lake Micliivau, having Bh 
outlet southward through a channel.— now concealed by tUo heafj 
beds (if drift which oocupy the surface about the south end of tbi 
lake, — passing near Bloomington, 111., and, by some route yet 
unknown, reaching the tiYiugh of the Mississippi, which wu 
then mueii deeper than at present. ^^ 

"3d. At this period the continent must have been several hwL 
dred feet higher tiian now, as is proved b^ the deeply ezcavatei- 
channels of the Columbia, Golden Gate, Mississippi. Hudson, etc* 
which never could have been cut by the streams now occupying 
them nnlesa flowing with greater rapidity and at a lower levd 
than thoy now do." 

With regard to the surface boulders. Dr. NewbeiTy says; — 

" There is indeed no other conclusion deducible from the fact 

than that these sands, gi-avels, greeustone and other bouldel 

have been floated to their resting-places, and that the floaUpj 

agent has been ioe in the form of icebergs ; in short, that ^~~ 



materials bavo been tranaported and scattered over the bottom 
aud alimg the south shore of our ancient inland sea, juat as 
similar ni:itevi:ils are now being scattered over the banks aad 
shores of Newfoundland. 

'■ These boulders include representations of nearly all the rocks of 
the Lake Superior country, con.tpicuous amoau; which ai'e granites 
■with I'oae-colru'ed orlhoclase, gray gneiss and diorites, all charac- 
teristic of the Laursutian series; hombkndic rocks, massive and 
schistose, and dai'k gi'eenish or bluish silicious slates, probably 
from the Huronian doloriies, and masses of native' copper, appiir- 
ently from the Keweenaw Point copper region. 

"In the drift gi'avela I h.ive found pebbles and small bouldera 
of nearly all the pal«eoxoic rocks ot the lake basin containing 
their characteristic fossils, namely, Caloiferous sandstone with 
Madurea ; Tranton and Hndaon with AmboH)/ckia radiata, Cyrto- 
lilea omatvs; Medina with Heurotomaria lilorea; Corniieraus with 
Oonoeardium trigonaU, Atrypa relicularis, Faeositet polymorpha; 
Hamilton with Spirifer mveronatua , etc." 

In remarks on the origin of the great lakes, Dr. Newbeny 
states, as "facts and deductions:" — 

" 1st. Lake Superior lies in a synclinal trough, and its mode of 
formation therefore hardly admits of quesiion, though its sides 
are deeply scored with ice-marks, and its form and area may hHive 
been somewhat modified by this agent. 

" 2d. Lakes Huron, Michigan, Erie and Ontario are excavated 
basins, wrought out of once continuous sheets of sedimentarj 
strata by a mechanical agent, and that ice or water or both." — 
Annali Lyceum Natural History, New Yoi'k, 18G9. 



r P08T-TKRT1ABT PSENOMEXA. 

Prof. Winchell, of the Michigan Geological Survey, read a paper 
at the Troy meeting of the American Association for the Advance- 
ment of Science upon the Poat-Tertiary Phenomena in Michigan. 
The paper, he said, was intended simply to make note of three 
classes of phenomena recently observed in Michigan. The first 
note was in reference to the relics found in and beneath the numer- 
ous peat-beds of the State. These beds are the sites of ancient 
lakelets that hare been slowly filled by the accumulation of sedi- 
ments. They enclose numeroas remains of the maatodon and 
mammoth. These are sometimes found so near the suriace that 
one could believe they have been buried within 500 or 1,000 

J ears. For the first time, too, the remains of the gigantic extinct 
eaver of North America have been recently found in Michigan. 
What is perhaps most interesting of all is the discovery of a flint 
arrow-head in a similar situation. This arrow-head was found 7 
feet beneath the surface, in a ditch excavated in the southern part 
of Washtenaw County. The mastodon remains found near 
Tecumseh, butafew miles distant, la;^ but 2i feet beneath the sur- 
face. The Adrian mastodon was buried but 3 feet deep. 
The second not« made related to t' 
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beds of bog-iron ore iu theoppcr pcniasula of Michigan, 
tributaries of the Monistique River. It occurs in a halF-desiocalrf 1 
bog covering several townsliips. It is of remark nble purity, and 
great but unknoivn depth. It lies directly in the track of the 
projected railroad intended to connect the Northern Pacific Bail- 
road with Uie railroad system of Mioiiigan. The ore c&n be 
floated down the Monistique and its tribntariea to Lake Michigan, 
in the immediate vicinity of an excellent harbor. This iramenae 
deposit is undoubtedly deiived from the disintegration of the 
bemutites and magnetites of the contigaooa region on the west. 
The ore will possess great value for mising with the other Lalie 
Superior ores. 

The third note made was on the discovery of an ancient outlet 
of Lake Superior. Following the White Fish River from the 
head of Little Bay de Noc, we find it occupying a broad and deep 
valley, walled in on both sides by limestone difis attaining an 
elevation of 120 feet. The head-waters of this river literally 
interlace with tliose of the Au Train River, which runs north into 
Lake Superior. Here is a vast valley of erosion butlittle elevated 
in any p^irt above the present level of Late Superior, Through 
this the waters of that lake must have flawed in a powerful stream 
in that earlier epoch when all the lakes stood from 50 to 300 feet 
higher than at present. There are many evidences of glacier 
action along this valley. The striEO at Marquette, near the bead, 
of the valley, point north and south. In short, the evideuces lead^ 
to the conviction that a vast glacier stream ouce traversed lhi»^ 
valley, and was probably the agency by which it was excavated, f 
Little Bay de Noc is but the jirolongation of this valley at a lowen 
level ; and, indeed, the whole basm of Green Bay seenu to b^'J 
but a phenomenon of erosion belonging to the epoch of the si 
glacier system. 



THE MAUVAI9ES TERREB IN COLORADO. 

Prof. Marsh, in a letter to Prof. Dana, dated Aug. 12, 1870, 

" The scientific expedition from Yale College, while recentlyj 
examining the geolo^ of northern Colorado, discovered a ilj 
extensive outcrop of the true Mauvaises Terres, or White lUve^fl 
formation, at a point nearly 200 miles south of the region whet4>7| 
it had been previously identified. The locality flrat detected^ 
which contained all the characteristic fossils of tills deposit, was 
on one of tho branches of the Little Crow Creek, aboat 6 miles 
south of the Wyoming State line. The strata there observed 
consisted of at least 150 feet of light-oolorcd clays, overlaid by- 
conglomerates and sandatones about 200 feet in thickness. TM- j 
lower portions of the clays are the true Tilanolheriwn beds, cott- j 
taining many remains of the Titanotherium Proutii. Above theu'- ' 
are similar clay deposits, corresponding oloaely in age with those' 
on the White River, and marked by almndant remains of Oreodtm 
Ctdbertsoai, Teetado Nebrateensit, Helix Leidyana, and many 
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other fossils which charuatenze thnt horizon. Asaocinted witli 
these weri! found several new species of maranjals and biids. 

"This interesting series of fresh-water tertiary strata lies 
aloiDst harizontal, dipping appiLrently, but very slightly, tovrarda 
the nortli-east. It probably forma the south-west borfer of the 
great Miocene Lake Basin east of the Rocky Mountains, which 
IS so remiu-kable for its extinct animal remains. Our party traced 
the same formation with its more common fossils about 30 loilea 
north-east into Wyoming, alon" the hills known as Chalk Bluffs, 
and still farther north in the Pine Bluff range." — Amer. Jour. 
Science, September, 1S70 



GOLD AND SILVER MINES OF COLORADO. 

The gold and silver lodes of this territory, so fur as they ara 
observea, are entirely composed of the gneissic and granitic rocks, 
possibly of the a^e of the Laurentian series of Canada. At ,iny 
rate, all the gola-benring rocks about Central City are most 
distinctly gneissic, while those containing silver, at Georgetown, 
aire both gneissic and granitic. The mountains in which the 
Baker, Brown, Coin, TeiTible, and some other rich lodes are 
located ia composed mostly of gneissic and reddish feldspathic 
j^raaite, while the Leavenwoith and McClellaa Mountains, equiilly 
nch in silver, are composed of banded gneiss with the tines of 
bedding or stratification rery distinct. 

There is an important question that suggests itself to one 
attempting to study the mines of Colorado, and that is the cause 
of the wonderful parallelism of the lodes, the greater portion of 
them t.'vking one general direction or strike, north-east and 
soath-west. We must at once regard the cause as deep-seated 
and general, for we find most of the veins or lodes are true 
fissures, and do not diminish in richness as they ore sunk deeper 
into the earth. All these lodes have more or less clearly delined 
walls, and some of them are quite remarkable for their sniootb- 
ness and regularity. We assume the position that the Ailing up 
of all these lodes or veins with mineral matter was an event sub- 
sequent to any change that may have occurred in the countrr 
rock. Now, if we Took carefully at all the azoic rock in this 
region, we shall find more or less distinctly defined, depending 
upon the structnre of tbe rock itself, two planes of clearage, 
one of them with a. strike north-east and south-west, and the 
other south-cast and north-west. Besides these two sets of 
oleavage planes, there are in most cases distinct lines of bedding. 
T)m question arises. What relation do these veins hold to these 
Unes of oleavage P Is it not possible that they occupy these 
deavage opening in lines of greatest weakness ? 

I have taken tlie direction of these two sets of cleavage planes 
lOaiiy times with a compass, over a large area, and vei^ seldom 
do tfiey divei^ to any great extent from these two directions, 
north-east and south-west or south-east and north-west. In some 
instances the north-west and soutti-east plane would flex around 
21 
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BO as to strike north aad soutli, and the other one bo as to trend 
east ami west; but thia is quite seldom, and never occurs unlew 
there bas been some marked disturbance of tlie rocks. Then 
are, however, a, few lodes which are called " east : 
lodes," and some " noiib and south." A few have a strike nortii' 
west and south-east, but are generally very narrow andbreak off 
from the north-east and south-west lodes, are very rich for a time,, 
and then pinch out. It would seem, therefore, quite possible thai: 
the nortb-east and south-west veins took the lines of cleavage in 
that direction as lines of greatest weakness, and that the north- 
west and south-east lines cross the other set, and that a portion a 

tbe mineral matter might accumulate in that cleavage r. T 

merely throw out this as a liint at this time which 1 wish to 
follow out in my future studies. I am inclined to believe that tha 
problem of the history of the Kocky Mountain ranges is close!}' 
connected with these two great sets of cleavage lines. As I havl 
before stated, my own obseiTations point to the conclusion thi^ 
tiie general strike of the metamorphic ranges of mountains *" 
nortn-west and south-east, and that the eruplive trend north-e 
and aoutb-west. Tbe dikes, that sometimes extend Ions distanceiij 
across the plains, in all cases trend nortb-e. ' ' '. ., 

occasionally, east and west. The purely eruptive ranges of th% 
northern portion of tbe San Luis Valley seem to be composed at 
a series ol minor ranges en ickelon with a trend north-e: ' 

south-west. But as soon as this range joins on to a range with t^ 
metamorphio or granitic nucleus, the trend changes around tn 
north-west and south-east. Many of the ranges have a nuclens of 
metamorphic rocks, though the central and highest portions n ~ 
be composed of eruptive peaka and ridges. In this case ' 
igneous material is thrust up in lines of the same direction as tl^ 
trend. It becomes, therefore, evident that all the operations of 
the eruplive forces were an event subsequent to the elevation of. 
tlie metamorphic nucleus. This is shown in hundreds of instaoeei 
in Colorado and New Mexico, where the eruptive matorial'il. 
oftentimes forced out over the metamorphic rocks, conoealinf 

jr tbe mining districts are well-marked anticlinal, syn*. 
olinal, and what I have called monoclinal valleys. Nearly all th« 
little streams flow a portion or all their way through these moBOi 
olinal valleys or rilta. In most cases the streams pass alons 
thuseriftsfromsourcQtomouth, but occasionally oneborsts through 
the upheaved ridges alright angles, and ri 
in some monoclinal opening. 

In these valleys are oftentimes accumulated immense depont^ 
of modem drift. The upper etde of this drift deposit is fine saod^ 
but the materials grow coarser as we descend, until, at the loww 
side, there are immense irregular or partially worn masses. i4 
granite. On the sides of the valley the rocks are often maoh. 
smoothed and grooved as if by floating masses of ice, Wa> 
assume the position, of which l^ere is most ample evidence B^i 
over the Booky Mountain region, that at a comparatively modern 
geological period the temperature was very much lower Ihim r^ 






esent, ndniitKng of tho accumulation of vast boiJies of iee on the 
Bbmmit of the mountiiins. The.vdle; of the South Platle, as 
that streiim flows through (he range eaatof the South Park, show 
not only these ace uiu illations of very coarse boulder drift, but, 
when this driit ia stiipped off, the underlining rocts are found 
Btnootlied and in some instances scratched fts if by floating ice- 
bergs. —^, V. Eayden, in the Frdimiaary Field-Smorl of tha 
U. 8. QvAogieal Survey of Colorado and New Mexico, Washington, 
1869, page 87. 

. YALLET OF THE RIO QHANDB. 

The broad intermedint« space between the range of mountains 
which form the east sido of the Valley of the Rio Gi'ande and the 
Sien-a Madre — a main range of the Bocky Mountains, which 
gives origin to the waters of the Pacific streams — is covered 
with rounded hilk, detached ranges, etc., all of which are basal- 
tic. Tho two rounded hilla, which are very marlced, situated 
Dearly opposite to each other on opposite sides of the Bio Grande, 
Cerro de la Utas, and Cerro San Antonio, are, it seems to me, 
old cnLters or fissures out of which issued the melted matoiial 
which overflowed the sides, and time has wealliered the whole 
mass into its present beautiful rounded form. At this time they 
look like gigantic mammie. 

I am incliued to regard the Valley of the Rio Grande as one 
great cniter, including within its rim a vast number of smaller 
craters and dikes, out of which has been poured at some tiiue & 
continuous sheet or mass of melted material. All the valleys, 
small and great, give evidence that they Ijave been worn oat of 
this vast mesa. The Rio Grande, from its source in the San 
Juan Mountains to Albuquerque, flows along its banks through 
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The following paragraph, with reference to the sandstones and 
olaya of tlie Valley of the Amazons,* is taken from Agassiz' 
Journey in Brazil : — 

" The question now arises. How were these vast deposits 
formed? The easiest answer, and the one which most readily 
suggests itself, is that of a submersion of the continent at success- 
ive periods to allow the accumulation of these materials, and its 
subsequent elevation. I reject this explanation for the simple 
rea.son tliat the deposits show no sign whatever of a mariue origin. 
mo sca-shells, nor remains of any marine animal, have as yet been 
found tliroughout their whole extent ovei- a region several thou- 

• For the viewa of I>rDt. Agusia oa tlie GeDlogical Histoir of the Tolley of 
MM AmazDos »o tbe Journey id Bnal, by Prof, and Mrs. Aganaiz, Button, 
^KS, p. 339 and folloning. See, also, <■ Annual of Soientifio DisooTer;," ISGT, p. 
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AHNCAL OF SdXHTIFIO DIBCOTXBT. 

•Buid milea in length, and fi-om 500 to 700 milea in wiilth. It ii 
OontTBr; to ftU our knowledge of geological depnaits to suppon 
thst an (iceaD basin of this size, which must havo been submergeii 
during an immensely long peiiod in order to accuraulate forma; > 
Hods of eucb a thickne«», should not contain numerous remai 
the animals formerly inhabiting it. Tbe only fossil remains of anjf- 
kind truly belonging to it, which I have found in the foi-niatioQ> 
are leaves taken fi-om the lower ciays on tbe banks of the Soli* 
moes at Tonantins ; and these abow a vegetation similar ia 
renerai charautev to that which prevails there to-day. EvidentlVt 
Uien, this basin was a fresh-water basin ; these deposits are fresb^ 
water deposits. But as the Talley of the Amazons exists to-day, 
it is widely open to the ocean in thu east, with a gentle alope from 
the Andes to the Atlantic, determining a powerful seaward onia 
rent. When these vast accumulations took place tbe basin mtiiri 
have been closed ; otherwise the loose mateiials would constantlt 
have been carried down to the ocean. It is my belief that aT, 
these deposits belong to the icc-pcriod in its earlier or later phases^, 
and to this cosmic wmter, which, judging from all the pheno 
connected with it, may hare lasted for thousands of centuries, w4, 
must look for the key to the geological history of tho Amazonian 
Valley." . . . "Is it so improbable that in this epoch of' 
miiversal cold the Valley of the Amazons also had its glaciei^ 

Soured down into it from the accumulations of snow in tbe Corj 
itleras, and swollen laterally by the tributary glaciers deaoen^-^ 
ing fiMm the table-lands of Guiana and Brazil P The uovemen 
of this immense glacier must have been eastward ; determined tu 
well by tbe vast reseiTolrs of enow in the Andes as by the dirm 
tion ot tbe valley itself. It must have ploughed the valley bot?^ 
torn over and over again, finding all tbe materials beneath ( 
into & fine powder, or reducing them to email pebbles, and it mm 
have accumulated at its lower end a moraine of propoitions a 
gigantic as its own ; thus building a colossal sea-wall acrosa Uk, 
mouth of tbe valley. I shall be asked at once whether I havB 
found here also the glacial inscriptions, — the furrows, strits, a 
polished surfaces so chai-acteriscio of the ground over whjdl 
glaciers hai'e ti-avelled. I answer, not a trace of them; fortd 
simple reason that there Is not a niuui-al rock surface to be fougi 
tbi'ougbout tbe wliole Amazonian valley. The rocks tbemselro 
are ot so friabia a naturi.', and tbe decomposition caused by 1^ 
warm t<n*r(mtiiil rains and by exposure to the burning suu of th 
tropics so great and unceasing, that it is hopeless to look f^ 
marks which iu colder climates and on harder sabstances are pre 
served through ages unchanged. Wich the exception of tb 
rounded surfaces, so well known in Switzerland as Ilia ro^ 
moulortniet, which may be seen in many localities, and til 
bouldei-g of Erer6, tho direct ti'aces of glacial action as seea { 
other countries are wanting in Brazil. I am, indeed, quite willln; 
to admit that, from the nature of the circumstances, I have nc 
here that positive evidence which has guided me in my previon 

Slaclal investigations. My conviction in this instance is founded 
rat, on tbe materials in the Amazonian vuUcy which oorrespooi 



Ithclly in thcii' character To matei-ials rtccumnlatecl in glacier bot- 
■-~ts; secondly, in the resemblance of the iipper*or thii-d Ama- 
Xonian formation to the Rio drift, of the gliioiiii origin of wliich 
there cannot, in my opinion, be anj doubt; tliirdly, in the fact 
that these fi'eah-water basins must have been ctoseil against the 
sea by some powerl'al barrier, the roraoval of which would natu- 
rally give an inlet to the waters, and cause the exti-aordinary 
denudations, the evidences of which meet us everywhere through- 
out the valley," 

Professor James Orton differs from Agnssiz altogether In hia 
Tiews of this formation. He says : — 

" It is a qnestion to what period this great aecumulation is to 
be assigned. Humboldt called it OM Bed Sandtlone; Martius 
pronounced it New Bed; Ao^assiz says Drift, — the glacial de- 
posit brought down from tne Andes and worked over by the 
melting of the ice whitli tS'ansporteil it. The professor further 
declares that ' these deposits are fi-esh-ivater deposits ; they show 
no sign of a marine origin; no sca-ahells nor remains of any 
marine animal have as yet been found throughout their whole 
extent; tertiary deposits have never been observed in any part 
of the Amazonian basin.' It is true that neither Bates, Wallace, 
nor Awasaiz found jiny marine fossils on the banks of the great 
river, hut these explorers ascended no farther than Tabatinga. 
Two hundred mUes west of this fort is the little village of Pebas, 
at the confluence of the Ambiyacu. In the hi^li bank on which 
the village stands, I discovered a fossiliferous bed interstratified 
with the variegated clays so peculiar to the Amazon, It was 
crowded with marine tertiary shells. The species, as determined 
by W. M. Gabb, Esq., of Philadelphia, are Neritijta pupa, Turbon- 
Ula mimtseula, Mesalia Ortoni, KHina ilmasoneiwi*, Paoiydon (_gen, 
nov.) obliqua, and Pachydon tenua. It is a singular fact that the 
Neritina is now living in the West India waters, and the species 
found at Pebas retains its peculiar markings ; so that we have 
some ground for the supposition that not many years ago there 
was a connection between the Caribbean Sea and the upper 
Amazon ; in other words, that Guiana has only very lately ceased 
to be an island. IntcrstratiSed with the clay deposit are seams 
of a highly bituminous lignite ; we traced it from near the mouth 
of the Curaray on the Rio Napo to Loreto on the MaraSon, — a 
distance of about 400 miles. It occurs also at Iquitos. This is' 
further testimony a^'ainst the glacial theory of the formation of 
the Amazonian valley. The paucity of shells in such a vast de- 
posit is not astonishing. It is remarkable in the similar accumu- 
lation of reddish argillaceous earth, called Pampsan mud, which 
overspreads the Rio Plata region. Some of tue Pampa shells, 
like those at Pebas, arc proper to brackish water, and occur only 
OD the highest banks. The Pampean formation is believed by Mr. 
Darwin to be an estuary or delta deposit." — Orton. — Tke Andta 
and the Amaeon. Nere York, 1870, page 378 and folloming ; and 
^proceedings Amir. Assoc. Adv. Sei., XViu. (1869), pages 196-199. 
At the meeting of the American Association at Troy, 1870, 
If Orton exhibited specimens of shells which have since 
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been found by Mr, Hiixwell and othera at different localiHea 
Among other pluses at n point oti tlie Mttntnim, 30 luiles beloW! 
FebiLs. Thej seem to be chieHy of species inhabiting bracki^ 

Prof, Ilartt also differs fi-om Prof. Agassiz in his interpretatioif, 
of the Ara-.izonian geology. While reco^izing with him tl^ 
former existence of glaciers under the tropics, he considei's the 
day and sandstone deposits as tertiary in age, and as contempo* 
nineous with similar formutiona in other paits of Brazil where, 
they are ovorliud by the true drift. 



BRAZILIAN 

The eozoic rooks are represented by gneisaes, of which the dis- 
tribution is very general and the extent enormous. As a rule tiiq 
I gneiss, which on the east is coarse and porphyiltic, becomeC 
nner as one proceeds westward, and is generally ot'erlaid by miM 
■lates or mica-seljistose gneias. This is certainly the oldest n»^ 
formation of the Brazilian platean. Dr. Hunt baa examinod &' 
large series of rocks brought from Brazil by Prof. Hartt, antf 
finds that they arc very similar in. character to the Laurentiait 
rocks of North America. With this formation the Braziliaa 
gneisaes also agree in the presence of interstratified beds of' 
HmesCone and in the abaence of elay-slatea. The rocks in th8 
northern provinces have been but slightly examined, and the study' 
of those of the BOutheni pi-oyincea is attended with diffidaltyoll; 
account of the extent to which the rocks are decomposed. The 
exact succession of ibe different members of the metamorphict 
series lying jnst inside of the gneiss belt has not been aatiafooto-' 
lily worked out. The clay and talcose schists, the itaoolamitec! 
itaribite, and other associated metamorphic rocks of this regitu^ 
appear to be lower palseosoic in age. The gold-bearing rocks bi' 
Uinas Geraes resemble the similar auriferous series of the soutb-' 
em Atlantic States, in which itacolumito occurs. The meta* 
morphiam has been so extensive that all traces of fossils bare;' 
been obliterated. Most of these rocks are probably Bilwrim, al- 
though soma of them may be Deeonian. 

The ettrboniferoui rocks are developed to a slight e.itent in tha 
southern part of Brazil, the coal-beds being a co.iat formation, but! 
slightly disturbed and of a bituminous character. The triaaaiv it 
represented by a series of red sandHtones, jithologically identlcd! 
with the Connecticut River sandstones. There is no trap ^^ 

elated with them as far as yet observed. The crefoceowi 
hB^a a few miles south of tlie Bay of Bahia, and extend at mtw- 
vnla along the coaat to the northward. It is dilBoult to es^maie 
the exact extent, as they are covered by tertiary beds. They 
probably underlie the tertiary deposits of the whole valley of the 
Amazons. The clays and forj'uginous sandstones forming the coast 
plains overlying unconformably the cretaceous and covered by 
Uie drift clays. Professor Hartt refera to the terHari/, although no 
foaaila have been found. To tbe sa-iaie toroiMiQn, though of later, 



lie retei-s the horiaontai beds of clays and sandsionus (if the 
feqaitinbonlia and SSo Francisco v»ll(-7, wbicli lii^.uridi^^tiirljed on 

Sjheavcd ciftaceoua rocks, iind wliicli ara also covered bj' drift 
iiy. These beds mnst have been doposited when Ibe continent 
stood 3,000 fr-et lower than at present, the mntcrhil bulng derived 
Crom Ibe decomposed gneissio rooks, and deposited rapldlj in a 
^uddf sea nntit for animal life. 

The aext formation, which is ver}' wide-spres^, is oompnsed of n 
layer of red clay, overlying as a general rule a, layer of quarta 
pebbles, varying in degree of flrinness, and occaaLoniilly there are 
interniin^led fragments of gneiss, trap, or tertiary sandstonG. 
This sbeet of structureless chiya, gravels, and boulder deposita 
Stretching along the whole coast, and covering alike the coast 
tertiary plains, the elevated campus, and the serras from bottom 
to top, is referred by Professor Agassis to the dr^, and in this 
opinion he is susbiined by Prufessur Ilartt. All Rio de Janeiro, 
and all the coast provinces visited by tbe latter, were thns covered. 
It has bt'en described in Minaes Geraes and Sao Pauio, and, 
according to Professor Agassiz, it exists in various localities on the 
coast, north of Pernambuco, and in the valley of the Amazons, 
weat^vard to llie confines of Peru. In the province of Babia 
there are extensive bare, elevated rocky -plains thickly strewn 
with angnlar blocks of stone, some of which are erratics and 
enacllg resemblt the drift-covered plaiia of (he north. On similar 
ilevated plains, far removed fi'om any higher land, Mr. J. A. 
"■ jn (another member of the Thayer Expedition^ found numer- 
deep and smooth pot-holes worn in solid gneiss. They were 

various sizes, the largest seen being elliptical, 18 ieet long by 
10 wide and 27 feet deep. Similar pot-holes are known to be 
formed by glacial water-lalls, and they are found over the glaci- 
ated regions of New Brunswick and Nova Scotia. Heaps of 
dfibrii), exactly resembling glacial moi-aines in the valley of 
Tijnca near Rio, and Professor Agassiz has described others sUll 
more perfect in Ceara, only 4 or o degrees south of the equator. 

Professor Hartt thus states his belief in regard to the drift 
deposits : " I believe that during the time of the drift the country 
stood at a much higher level tlian at present, and that it was cov- 
ered by a general glacier. Over the coast region, where de- 
composition of tbe rocks had largely obtained, and where the 
Burfaceof the rock, rendered even bythis agent, had been covered 
b; a thick layer of loose material, the glacier reworked this 
loose material, and when it disappeared left it as a paste, in 
which the harder materials, such as fragments from qnaita 
veins, more or less rounded, were embedded. The layer 
of quartz pebbles underlying the paste appears to have consisted 
of coarser fragments borne along by the bottom of tbe glacier, 
while the paste seems to have been more or leas distributed 
through the body of tbe glacier. In the drift paste I have never 
aeon organic remMiis of any kind." 

Mode of Occurrence of Diamonds. — In speaking of the diamond- 
washing at Pitanga, Professor Hartt says; " The diamonds appear 
tome to come from the tertiary beds of ttie l^elw^l\wH\a%\i■Wl*■,TO\%, 
" '■ " ' ' e the opinion of Mr. NicoYay, '^^lo i^iiywa Si«ii'4ia. 
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dUmnnds or the ChnpiidiL Diamiinljna came fri>iii a cnnglomerata 
KaA t^anilstiinp, whicn, fruin liisile^criptiun nnd ape<^i mens, appears 
to ho n teni.iry rock or the same kinil na (hut which t'nrma tho 
chapad^s of the TnUef or the Jequilinliooha. There is no itiicol' 
umite in ihu vicinity of Pilaiiga. The gravel is mnde up prin- 
oipfilly of traunients or qutirtz and «F pebbles of a aanilstoae likft 
that or thi.' tei'Linry uhapadu. though somewhat hnrilcr than thon 
kiod U'suully etna along the maiT. I do not btliere that thfl 
diatnoiul ever occiire in the ivae palieozoic itacnlumite in Brazil^ 
but that it is derived from the tfrtini-y sand stone b." — Hayerlla>- 
pedUitm. Seitntific BesidU of a Journey in Brazil, hy Loaia Agatiia 
and hi» TraeeUing Companion. •Qeuiugy and Physical Geogr< ' 
of Brazil, by Ch. Fred. Bartt, Prnftsioi- of Geology in Cornell 
vtriily. Boston, 1870. 

CARIBBEAN SERIES OF TRINIDAD. 

Mr. Guppy, President of the Sdeutific Association of Tiinidad,- 
BtBted betoi-e the Geological Society of London, that the northem 
range of muuntainB of Trinidad is conipoBed entirely of rockai 
belonging to the Caribbean foiination. The section from N.N.W. 
to S.S.E. fiMiu the sea, through the valleys of Diego Martin, 
Uaraval. and St. Ann, shows Ibe following succesaion of rocks in 
ascending order : — 

(1) Mica-slates, with quartzose sandstone ; (2) crystalline limft- 
Btone ; (3) argillBCeooa slates, with hard Bandstonea, coDglome- 
tat6s, and thin beds and strings of calcareous matter ; (4) compaot. 
limestone, formino; the Laventille hills bordering the plain of 
Caronl. The total thickncBS of these rocks in Tiinidad la stated 
fay the author at upwards of 10,000 feet ; and ho is of opinion thaft' 
tiie thickness of the whole eroup is many tiuies greater than th' ~ 
a portion of the series in Venezuela being probably inferior 
position to the rocks exposed in Trinidad. A high angle of inc1l>i 
nation almost everywhere prevails, the geneml i-ange of dip beiogf 
from 30° to the vertical. After noticing the diffioalty -whioE.' 
has hitherto existed in determining the ave of the Caribbean for>.-. 
mation, fmm the want of fossil evidence, the author stated that he 
found undoubted traces of the existence of organisms during the 
depositions of these rooks. In the uppermost compact dark-blae 
limestone (No. 4) obscure fossils occur. In the clay-alote and 
quarts rocks (No. 3) underlying this limestone there are strings 
and bands of calcareous matter whioh sometimes oontain fossilsji 
In a portion of one of tbe.se strings, found b^ the author about Sf 
feet below the surface in the decomposed mica-slate forming ''' 

' soil of one of the valleys, ho detected a stinictnre which he re,~ 
as of animal origin, and as probably most nearly related to Ei 
Be was unable to detect any traces of tuhulation in it, but sop 

, gcBts that this character may have bettn obliterated, as in ttH 

Tudor specimen (" Quart. Joum, Gcol. 8oc." vol. xxiii., p, 287). 

The chambers are said by the author to be more elliptical than 

those ol Eozoon, eanaden&e; and for this and other reasons he 

I JK)9ed to regard it as a now aguwes, iiwAu'c \.\ie uMae of Bt 
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earibbtBiiTA. Associnted irith this supposed Eoaoon, the Author has 
found other remains. Tiif^se include FragmenCs of coi'al, some of 
which are stated to resemble Favoaites, although no porea or 
tabuliB could be detected in them. These fi-a^uieuta are thought 
by the author to have belonged to a minute bivvnching Favosita. 
which lie proposes to name F. fenestr<dig. Plates and stenia of 
Echinoderua are scattered through the rock. The author par- 
ticularly desciibed a specimeD consisting' of & ambnlacral platea, 
with 4 paira of pores, and another fi-iw;meiit showing portions of 
at least 20 arabulacral or pseudo-ambufacriLl plates, reminding one 
of those oF the Devonian Eltacrinua. The author has found that 
the bands of calcareous matter interstratlHed among the slates are 
seldom devoid of organic, remains, except when they are Ter; 
highly metaniorphic. In a finely laminated Itmestoue he found 
great abundance of obscure fossils, many of which appeared to be 
remains of Crystidea, whilst others resemble annelid-tubes, like 
Satlerella. Tlie author sugee^jted that the function of Enzoon in 
pre-Ciimbnan times was anologous to that of corals at subsequent 
periods. He considered that there is the highest probability that 
the Caribbean series will ultimately prove to be pre-Silurian. 

In the discussion which followed the reading of this paper. Dr. 
Carpenter, from the slight cicamination he had been able to make 
of the fossils, was uuwilling to speak decidedly about them. 
There was, however, no doubt of numerous organic remains 
occorring in the rocks, and among them aerpuhne shells and 
eohinoderms. As to the supposed Eoroon, be had not been able 
to recognize any of the chai-acterislica of that fossil ; and by li-eat- 
ing the Trinidad specimens with acid he found no traces of struc- 
ture lett, and yet tliere had not been sufficient metamorphism to 
destroy other oro;anisms. In some dredgings fi'om the iBgean 
Sea he had fi>un J fragments of echinoderms and other organisms, 
in which a siliceous deposit had replaced the original sai'code in 
the same manner as had occurieain the Canadian Eozoon, thus 
proving- the possibility of this form of couslitution, which had been 
wanniy contested. — Qaar. Jow. Qeol. Soc, XXVI. (1870), JJp. 
413-4 U. 
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Ike Mediterranean 
paper with the above title at 
'pool meeting of the British Association. He described 
the strui^lure of llie coast, the general absence of the sea-cliffs 
within tlie titi'aits of Gibraltar, due to the shelving contour of the 
land under tlie sea. He considered the Inset cun'ent from the 
Atlantic as indiuiilinK a general subsidence of the whole Mediter- 
ranean b»sin; Sir Charles Lyell, however, considered that tbs > 
outward curi'ent balanced the iiiwai'd cuiTent, and that therefora 
this evidence of submergence was of no weight. Mr. Maw 
alluded to the siil>marine springs passing tbto\ij\ic\\a.-m\e\6 0^«*a- 
aerial oi-igia oooaniag in the coast ctLVecas, aai co\»svi%^i6&*6» 
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fact a proof of the submergence of the coast line. Evideuces of 
upheavnl are to be found in the lagooDS and fiata which abound 
on thecoaalof Coiiiica, and which are covered with longridgea of 
ahingle deposited bv streams which debouched on the marsh Before 
it was subioer^d. There is, moreover, at Gibi'sltar a great 
deposit of sCratflied sand at Catalan Bay, which would seem to 
show a submergence of 700 feet ; and ai Caxliz, as well as at Tan- 
giers on the other side of the busin, raised sea-beaches are to be 
found. Professor Bush ^ve his own obseiTations on the rock 
terraces and caverns of the rock of Gibraltar. There are three 
luocessive terraoea exhibited on the eastern side of the rock, only 
showing that a barrier extended in recent geological times across 
the straits, the Mediten'anean being then confined to a higher 
level than the Atlantic. The changes described bv Mr. Maw ha 
regarded as the last of a series indicated b; the terraces at 
Gftraltar, 

Modem Imtanca of Elevation. — In a letter to Elie de Beaumont, 
M. de Botella says : " From the village ofYillar don Diego, in the 
province of Zamora, it is now possiblG to see half the bell-tower 
of the Benifaraes, a village ia the pixjvinco of Valladolid, whila 
28 years ago (1847) it was scarcely possible to see the top of the 
game tower. 

" A similar fact has been noticed in tlie province of Alava, it 
now being possible to perceive from (he village of Sa,lvatiBiTa the 
whole village of Salduente, while in 1847 it was difficult to distio- 
guish the vane of its hell-tower. The four points mentioned are 
on a line passing through Burgos, and having a direction W. 28° 
39' S., that is, nearly parallel to tlie system of the Sancerrois. The 
extremities of this line are 300 kilom. apart. — Contpta Sendut, 
May, 18T0, p. 1141. 

Lignite JTomYeieovado, Province of Sienna, Italy. — M, Kopp, — At. 
only 8 mttres undt^r the surface of the soil is found a layer of 
lignite of 8.5 metres thickness. Tliis substance, having been sab^ 
mitted to analysis, yielded, on being dried at 115°, 31.80 per OBBt» 
of water. On being calcined in a closed crucible, 100 pafU, 

PLve volatile combustible matter. 26.48 ; fixed carbon, 42.52 ; ashf. 
20; water, 21.80. When submitted to dry distillation in a gas. 
lotort, allelic acid is among the products, and 51 percent, of cole;, 
the quantity of aniphur amounts to 1.36 per cent. One kilo, of | 
lignite is capable, on cnmbustion. of evaporating 6.1 litres of. 
■ water. BInce there Is no coal found in any part of Italy, as far 
ftt least as it has bnen explored, this material is of considerable,' 
Value to the IndnsEry of that conntry, — Monitmr Scientifime, 

Age of the WeaMen. — Mr. E. W. Jurfd.— The- Wcalden i__ , 
■titutes one great conlinuoua formation with well-delined pateon^ 
tological fhTinieters. As with the ■■Polkilitio" series. 'Va beds eu^ 
only be raterred to the different members of our established maiinvi' 
classilii-alion by rlok-nt and arbitrary divisions. It mast thereforil 
fltand as one of the tei'ms of that new system of terrestrial classifi> 
cation which Professor Huxley h;is shown must be founded. The. 
I epoch of the Eno;lish Wuatden commenced towards the close M 
I fi&e OUIitic period ; it conliuued Auviog ttie ■wVite ol \.'ai&T'vt^niaBi 
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nml ceaied tofrarda the end of the Middle or beeiiinitiz of the 
Upper Netreomian. The passage of the Uppfir Oolite into the 
WeaWen and that of the Wealden into the "Upper Neocomian 
wi'rp grailii;il. Freah-water deposits were formed coiilimiouslj, 
but iiDt fontcmpinMneirasly, over the whole avea of the Wealden, 
so tliat Id the norrh-west we find only the lower beds rep^eI^ented 
mid in the souih-uaat oiilj the upper ones, while in the central por- 
tion we find the whole series complete. In the little ninriiiQ 
band of Funfleld, oolj 21 inchi>s high, we have the Tepresent4v- 
tive of a portion of the middle Neoeomian, a foiinatiou found else- 
where in England only in the middle of the Speeton clay and in 
Lincoln shim. The fannii of the marine band of Fnnfield l\aa 
very striking affinities with that of the coal-baaring strata of east- 
ern Spain (which are more than 1,600 feet thick), and especially 
with the middle portion of that series. Tlie North Germon 
Wealden, which is quite unconnected with that of England, is not 
strictly contemporaneous with the latter, for while it appears to 
have commenced at about the same period, ita duration was 
considerably less, it having terminated the close of the Lower 
Neocomian. — British Aasodaiiiin, Livei-podl Meeting. 

Briiish FosgU Corals. — Professor P. M, Duncan, in a Report 
OB British Fossil Corals, saya that the distinction between the 
palsozoic and the later coral faunie is not proved to be as e:tact 
as has been supposed, and that the aporose and perforate corals 
exist in the palteozoic rocks as well as the rugose and tabulate 
forms, which latter have closely allied living analogues. 

Kent's Cavern. — The Kent's Cavern Exploration Committee of 
the British Association reported at the Liverpool meeting that 
they had, during the past year, explored the only remaining un- 
explored portions of tne eastern division of the c^ve. The aonth 
Sally Port (so-called^ has a south-east direction into ihe hill and 
away frum the hill-side ; it occupies a space of 80 by iO feet. It 
was filled, first, with a red cave-earth from 12 to 20 inches thick ] 
second, with a 3talao;mitic floor from 1 to 21 inches thick ; third, 
with a cave earth ofunknown depth, but exceeding 5 feet. The 
excavations yielded a large number of bonea (including those of 
several birds and a few fishes), portions of antlers and teeth, 
more or less perfect, in some cases attached to the jawbone i 
there were also found wings and elitra of beetles. The teeth found 
belonged to the horse, hyena, rhinoceros, bear, sheep, badger, fox, 
rabbit, elephant, deer, lion, ox, hare, and pi^. A number of flint 
implements were also discovered. The nortli Sally Port is some- 
what larger, covering an area of 84 by 86 foet, and opens in the 
eastern slope of the hill. The disposition of the floor-layers and 
of the animal remains is similar to that in the south Sally Poit. 

Gold in Scotland. — Dr. Bnce has found that the matris of the 
gold in the Scottish gold fields is a granite which, being crushed, 
gives evidence of the pi'esence of gold, although the amount ia too 
small to make its extraction profitable. 

Platinumin Lapland. — Ixx a letter dated Stockholm, May 11, 
1870, Pi-ofessor Nordenslcibid announces the finding of platinum 
among the gold collected the last summer ia cona\iQn^\'a Q^ia»'&- 
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ties, and sometimes in quite large pieces, in the sanda of the Iralo 
Eiver, in NcjrthLTU Lnplnnd. — PoggmdorPt AnnaUn, No. 6, 1870. 

Silcer Ore in India. — Argentifcraus galena hu been discovorcd 
in the district of Beerbhuom, in India, by Mr. fiall, of the Geolo^; 
leal Surrey. The assay of some picked apecimena gives 110 — 
Bilrer to the ton of lead, and it ia considered tbat there i! "* ' 
qaantity of ore to justify working. — ^a(nre. 

Australiaii Corrdt. — The most interesting of the coi-ala from 
the Ciiinozoic deposits of South Auatralin are the Conosmilite. 
It is a genus perfectly AiisIriLtian in its abnormalities. A simple 
cx)i'al with a pelliuular epithecn, baring a beautiful herring-bone 
ornamentation, with an essential, twisted, lirialaire colume11& 
with eudothecal dlasepiments and with pUin septa, which hava' 
tlie hexameral arrangement in aome, and the octomeral in others, 
ia a form containing the elements of several classificntory series. 
The in'egular septal arrangement amongst the closely allied 
species may bo considered to depend upon atavism. Such ocIoia< 
eral cyclical arrangaments occurred in some ffenera in the loweFi 

S'eensand period and during the oolites. Some of the liassia 
ontliviUtiiB clearly reflected ihia rugose peculiarity, and M. Sit^- 
perii (Duncan) had aquatemaiy cyclical arrangement. 

It is remarkable that the acpto-costal peculiarity, already men- 
tioned as occurring in the Australian Flabdlum Yiclorite and itt| 
tlie two species of SphtnotTochua, should be noticed in all the ape-" 
ciea of Conoimilia. The continuation of the septa and coatee m, 
likewise wanting in some liassic MonUivaltiae and in many simple] 
Bagosa. The importance of the Conosmiliie can hardly be estt- 
mated at present; but it is evident that they are very synthelf~ 
foiTus, oecuiTing late in the coral faunas of the world, The gem 
Bapluphyllia (I^urtales), whose solitary species were dredged hi' 
334 fathoms off the Florida reef, has a atyliform aolumclla and 
an octomeral aiTangement of the septa. There are no endolhd-'' 
cal dis^icpiments. — Quar. Jour. Oeot. Soe. 

An Existing Coral allied to a Palwozoic Type. — Mr. W. S: 
Kent, in the "Annals and Magazine of Natural History, 
a specimen of coral of undoubted recent character, although of u«h' 
known locality. From it^ generic resemblance to the extinct 

finus Favoaitu ho has named it Favosilipora Di^hayeaii 
ent has found in the British Museum a specimen of fossil coml 
belonging to the same genus, nnd most probably of North Ameii* 
can Devonian or Carboniferous origin. This second species ''^ 
named F. palceozoica. "Not only is the existing F. Dtakam 
interesting on account of its close relationship to extinct pala 
zoio forms, but its affinity to the recent genas Alveopwa, fr 
which it differs only by its possession of scatlei'ed tabalse, 
weighty evidence in con trove i-sion of the theory advocated bi 
Professor Agaasiz, that all the tabulate corals are the ekelelsi 
productions of Hydrozoa. Alveopora is a well-known ActinozoSni 
and it is more than probable that the closely approximating^ Faw 
aitipora is referable to the same class." 

Foaails of Neeada. — F. B. Meek, in a letter in the Froceediagt. 
of the Academy of Natumil Scioacca, '?bilii«L&Vg^\3., which m>-' 



compaoiea the descriplioD of a lew of the fossils collected b; 
Clerence King, Esq., of the U. S. Geological Sui'vey saya: — 

■' The trilooites described from Eastern Nevada are decidedly 
primonliiil tjpes, and, so far na I kaow, the first fossils of tliat 
a»e yet brought in from any locality west of the BlHck Hiila. Mr. 
Kind's collectjoiig also c.itabliah the fact tbat tJie rich silver mines 
of the White Pine districts occur in Devonian rocks, though the 
Carboniferous is also well developed there. The Devonian beds 
of tbat distiict yet known by their fossils seem maiuly to belong 
to tiio upper part of that system. Mr. King, however, has a few 
fossils from Finon Station, Central Nevada, that appear to belong 
to the horizon of. the Upper Helderberg limestone of the New 
York aeries. 

" The tertiary fossils irom the region of Hot Spring Mountains, 
Idaho, came from an extensive and interesting fresh-water la- 
custrine deposit, and are all distinct specifically, and some gener!- 
cally, from all the other tertiary fossils yet brought from the Far 
West. Two of the species belong to the existing California genus 
Carinifex, or some closely allied group, while another beautifully 
sculptured species may possibly be a true Melania, and allied to 
existing Asiatic forms. 

" It IS an interesting fact that among all four fresh-water ter- 
tiary ahells from this distant internal part of the continent, neither 
the beaks of the bivalves nor the apices of the spores of the uni- 
valves are ever in the slightest degree eroded ; even the most deli- 
cate markings on these pai-ta being perfectly preserved, if not 
broken by some accident. From this lact it may be inferred that 
the waters of the lakes and streams of this region dmlng the ter- 
tiary epoch were more or less alkaline, as is the case with many 
of those there at the present day." 

A Fossil Toaih from Table Moiintai7i ; bv Professor W. P. 
SlaJce.— ThB fosai! tooth found by Mr. D. T. Hughes, 1.700 ft. 
under Table Mountain and 300 ft. below the surface, I have care- 
fully examined and compared with specimens in the Smithsonian 
Institution, It pi-oves to be a back lower molar of an equine 
animal of the genus Hipparion. or a closely alUed genua. This 
genus is one of tiie connecting links between the Pnlceoihaium 
and the horse. 

The specimen closely resembles a fossil in the Smithsonian 
Museum from the pliocene formations of the Niobrara River in 
Kebraska, not only in si^ie, but in the foldings of the enamel, and 
particularly in the posterior part of the tooth, but it differs enough 
in several particulars to justify the belief that it is a distinct 
species. This fossil is the first of the Irind disoovei-ed west of the 
Bocky Mountains. It adds to the list of the fauna antedating 
Table Mountain, — a list which includes the mammoth, the rhinoc- 
eros, and an animal allied to the elk. I have beheved that remainB 
of man were also found under tlie lava ; but upon this point, after 
diligent inquiry, I am satisfied that the evidence is insufficient. 
But we now add this fossil allied to Eipparion, and I regard It as 
" ;her indication that the Table Mountain beds a,ve 'gXwi^iiie wa-i. 
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homotaxial with those of the Bad Lands of Nebraska. — Amer. 
jour. Scirnee, IBTO, I,,, poje 262. 

Alkaline Laka of Gaii/omia. — It appears that a portion of OaJ- 
Uomia is very rich in miDeml waters, and, moreover, conteivi 
large sheets of water, evidently oC!upf ing the craters of extjnnt 
volcanoes. The water of Lake Owen has a specific eravitj ot ' 
1.076 and contains 7,128.24 grains of solid matter to Uie gallon, 
consisting of 3,94~2 grtiins of chloride of sodium, 956 grains DC 
sulphate of sodium, 2,914 ejains of carbonaU of sodiam, togethtf' 
witu aulphale and phosphate of potassium, silica, and a sm^ 
amount of oi'ganic miiltcr. The Kajsa, or bontx lake, jieidS 
daily 3,000 pounds of crude borax composed !q 100 parts of, drf. 
biborate of sodium, 51.85; water of crystallization, 46.44; drt. 
stilphate of aodinm, 0.06 ; ohiorido of sodium, 0.08 ; phosphnte or 
sodium, LIS; insoluble matter, 1.43. The water of this lake ha*: 
a ^. gr. of 1.0274, and contains in a gallon, cb)oiid« of sodinm, 
1,198.86 grains; chloride of potassium, 9.92 grains; iodine tf- 
magnesium, 0.23 grains; bromideof magnesium, trace ;carbdiiaM 
of sodium, 578.65 grains; biborate of sodium, 281.48 grEumf 
phosphate of alnmintHn, 3.52 grains; sulphate of cakriuin, kactif 
silica, 2. 37 grains; volatile and organic matters, 238,66. iW 
mod of this lake contains large qiiantitifls of eryslftlliBOd batatf 
at some short distance from this lake a rich sulphur deposit b dmI 
with which contains a vein of cJunabar; both of these mini^ftlK 
are now worked. The quantity of sulphur daily obtained Mno 
to some 7 tons. — Bull, dela Soe. d'Encour. 

Bvbmergence of a large Portion of llie North ATHericim Ootttti 
nent. — Pl-of. C.H. Hitchcock,* of the New Hampshire State Getc 
logical Snrvey, finds an argnraent for the submevgenee of a largft 
poilion of the North American continent since the dnR 

fieriod in the existence of 27 species of maritime plants in tba 
nterior along the ^eat lakes. These extend np the lludsoft 
River and CSiamplain Valley and along the Lakes of Ontario an$ 
Erie to Minnesota. He argues that these plants were origii " 

introduced by natuml emigration along an ancient cstoai'y, . 

that many of them remain to the present day in consequence of 
the existence of conditions favorable to their preservation, Hk 
supposes that the plants about the salt springs in Northern New 
York were introduced in the same way. The pre-glacial fion^ 
has been completely destroyed by the intense cold, and while Ci 
new creation might explain the existence of salt-water plants 
abont the springs, it would not show why these marine planW 
could exist in the far interior. There should be a special fltBes* 
of species to conditions, in case the creation theory is invokeAi 
He concludes that the continent must have been submerged Wt^ 
or 300 feet lower than geologists have supposed, relying upon tfaa 
ordimiry arguments, and that the clays ahout Superior and Erif 
must have been of marine or estuary origin. 

Asbeattts and Oorundum at Pclhant, Mom. — In tlie towns of Pd-' 
ham and Shutesbury, Mass., ttierc are several localities of aabestni^ 
known to mineralogists, indifferent specimens from which pIao6 
are common in collections. Keoent excavations to ototain aabefr 






tu3 for economical purposes rereal its presence in great quantity. 
Much of it ia aolt, of a grayish- while color, composed of delicate 
parallel fibres often a foot in length, with amarked cross cleavage 
oblique to the libres, as in hornbieade- 

Intl mutely associated with the aabeatus is an altered mica allied 
to veiiuiculite or jefferisite. It differs, however, in certain phys- 
ical chiii-actei-s from the jeffurisite of Wealch ester. Pa., but saema 
Co resemble it in its optical characters. There alao oceura, at the 
Biirae locality, a white corundum, sometimea atreaked with blue, 
and occuiTJng in nodules of ourundophilUte. It occurs in small 
quantity, but farther excavations promise to afford it in greater 
abuudauce. — Amer. Jour. Science, March, 1870. 

Native Iron and Lead. — At a nieetina; of the American Philo- 
sopliiciil Society, Dr. Gonth showed epecTnicns of native iron and 
native lead froiii the bed-rock of gold-placers covered with nbout 
6 feet of gnivel, at Camp Creek, Montana Territory. The 
native iron ia found in small angular fragments, but slightly 
coated with mst ; the largest which he has seen is about 0.6 iiica 
in length. Etehing with dibite nitric acid doea not develop any 
WidmaiinsliEdtean figures, but a finely granular structure. Tiie 
lead was examined for nickel and cobalt with neg^ti^Q resulU, 
Associated with the iron is native lead, in irregularly shaped 
rounded and flattened pieces from the size of a pin's beau lo sMo^f 
0.5 inch in diameter. The lead is coated with a erysiailine ooaj 
of moiaicot, of a sulpliur-yellow to reddiah-yeliow color; some 
pieces also show very brilljant but microsoopio crystals, wluoli 
may be cerusiiie. Acetic acid dissolves thia massicot, and leaves 

^•._ ,1.^ lead, which then shows its orystaUine structure. The 

s of gold, but no silver. 
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PBOFESSOB BTTXI.Et'S ABDSESS. 

At tho meeting of the British Association, Professor nnsley, 
after presenting a, long series of tacts bearing upon the germ the- 
ory, continued : — 

"To Bura up the effect of this long chain of evidence, it isdenb 
onstrable that a fluid eminently fit for the deTelopnient of ths* 
lowest forms of life, but which contains neirher germs nor any pro- 
tean compound, gives rise to living things in great abundance;, 
if it ia exposed to ordinaiT' air ; while no aneh development takes 
pl&ce if the air with which it is in contact is mechanically freed front 
the solid pailicles which ordinarily float in it, and which may bo' 
made visible by appropriate means. It is demonstrable that' 
the great majority of these particles are dostractible by heat, and 
thataomeof them are germs, or living particles, capable of givin|r, 
rise to the same forms of life as those which appear when the 
fluid is exposed to unpurified air. It b demonstrable that ino<y' 
Illation of the experimental fluid with a drop of liquid known t^ 
contuin livinj^ particles gives rise to tlie same phenomena as expoBt< 
lire tuunpunlicd air. And it is further certain that these livingparv' 
ticlesara so minute tliat tho assumption oftheir suspension in ordl^ 
nary air presents not the slightest dlfflcalty. On the contrary, con> 
Bidering their lightness and the wide dilfasion of the organisms' 
which produce tncm, it is impossible to conceive that they shotild* 
not be suspended in the atmosphere in myriads. Thus, the evl*' 
dence, direct and indirect, in favor of biogenesis for all known' 
forms of life, must, I think, be admitted to be of great weight^ 
On the other side, the sole assertions worthy of attentJon are, thu 
hermetically sealed fluids, which have been exposed to great ana 
long-continued heat, have sometimes exhibited living forms of| 
low organization when they have been opened. Tho first repl^ 
that suggests itself is the probability that there must be eixad 
error about these experiments, because they are performed on an' 
enormous scale every day, with quite contrary results. hCeat^' 
fhilt, vegetables, the very materials of the most fermentable nai 
putreseible infusions, are preserved to the extent, Isupposelmaf 
say, of thousands of tons every year, by a method which ia I 
mere apiillcation of Spellanzani's experiment. The" matters U 
be presiH-rcd are well boiled in a tin case provided with a small 
hole, and this hole is soldered up when all the air iu the case bit 
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been replaced by steam. By this method they may be kept for 
jeBre, without putrefying, fermenting, or getting mouldy. Now 
this is not hecaase oxygen is excluded, inasmuch ns it is now 
proved Ihst free oxygen is not necessary for either fermentation 
or putrefaction. It. is not beeaiise the tioa are exhausted of air, 
for Fibrionei and Saderia live, as Pasteur has shown, without air 
or free oxygen. It is not because the boiled meat or vegetables 
are not putresoible or fermentable, as those who have bad the 
misfortune to be in a ship supplied with unskilfully closed tins 
well know. What is it, tliereibre, but the exclusion of germs P 
I think timt abiogenists ai-e bound to answer this question before 
they ask us to consider new experiments of precisely the same 
order. And in the next place, if the results of the experiments I 
refer to ai-e really trustworthy, it by no means follows that abio- 
^enesfs has taken place. Tlie resistance of livibg matter to heat 
IS known to vary within considerable limits, and to depend, to 
Eome extent, upon the chemical and physical qualities of the sur- 
rounding medium. Bat if, in the pi'eaent sLate of science, the 
alt«mative is offered us, either germs cau stand a gi-eater heat 
than has been supposed, or the molecules of dead matter, for no 
valid or intelligible reason that is assigned, are able to i-ean-ange 
themselves into living bodies, exactly sneh as can be demonstra- 
ted to be frequently produced in another way, I cannot under- 
stand how choice can bo, even for a moment, doubtful. But 
though I cannot express this conviction of mine too strongly, I 
must CHrefully guard myself against the supposition that I intend 
to suggest that no such thing as abiogeuesis ever has taken place 
in the past, or ever will take place in the future. With organic 
chemistry, molecular physics, and physiology yet in their infamy, 
and every day making prodigious strides, I think it would be the 
height of presumption for any man to say that the conditions un- 
der which matter assumes the propei-ties we call 'vital' may 
not, some day, be artificially brought together. All I feci justi- 
fied in affirming is, that I see no reason for believing that 
tho feat has been performed yet. And, looking back through 
the prodigious vista of the past, I Und no record of the com- 
mencement of life, and therefore I am devoid of any means 
of forming a definite conclusion as to the conditions of its appear- 
ance. Belief, in the scientilic sense of the word, is a seiious mat- 
ter, and needs strong foundations. To say, therefore, in the 
admitted absence of evidence, that I have any belief as to the 
mode in which the existing forms of life have originated, would 
be using words in a wrong sense. But expectation is permissible 
where oelief is not; and if it were given me to look beyond the 
abyss of geologically recorded time to the still moro remote period 
when the earth was passing through physical and chemical condi- 
tions, which it can no more see again than a man can recall his 
infancy, I should expect to bo a witness of the evolution of living 
protoplasm from not living matter. I should expect to see it 
appear under forms of gi'cat simplicity, endowed, like existing 
fungi, with the power ol determining the formation of new pro- 
toplasm from such matters as ammonium carbonates, oxalates 
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us, alknliiie »nd earthr phoaphatas, and water, vi^ioal 
loe ttiil iif Ugitt. Tliat is tbe expuclatioa h) wliicb auiilogical reft* 
soning leads hib ; but I beg you onc« raoi-e to recollect thuC I bBX» 
so right to call my opinion anjithing but an act of philosophic^ 
faith. So much for the histui'y of the progress crf Eodi's great 
doctrine of biogenesis, which appears to me, with the limitaliDDt 
I have expressed, to be viotorioua along the whole line qt Oiti 
present day. As regards the seeond problem offered to ug bji 
Bedi, whether xeno^enesls obtuins, side by side with homo^ova 
sia; whether, that i^, there ciiist not only the ordinary Imnif 
things, giving rise to offspring which i'ud tbrou^b the smdo oyel4 
ks th(!maelveB, but also others, producing offspring which are of s 
totally different charsoter froDi themselves, the reeearcbes of twQ 
centuiies have lad to a difforenl result. That the grubs found ' " 
galls are no product of the (ilants on which the ^alls grow, I. ., 
w^ the result of the introduction of the eggs of mseots iabo (^ 
SDbstance of these plants, was made out by Vallbtnieri, SeaniQAri 
and others, before the end of the fit^t half of tiie eighteeutli eeih. 
tucy. The tape-worms, bladdei-worms, and llukua coutinued to b9 
a stronghold of the advocates of xeuogcuesis for a much tonffCT 
period. Indeed, it is onlr within the last thirty yeai's Uwt th9 
epleodid patience of Vou Siebold, Vau Beneden, LeuokaFt, Kticb- 
enmoistur, and other helminiliologists, has succeeded in tra^^, 
every such parOiSite, often through the strangest wanderipgs aof' 
metamorphoses, to an ege derived from a parent, octci^ly OP 
potentially like itself; and the tendency of iuquiriea elaeHrWy 
tias all been in the same direction. A plant may throw off bulbfc 
but these, sooner or later, give rise to seeds or spores, vbidA' 
develop into the original form. A polype may give lise b]» 
mcduBte, or a pluteus to an echiuoderm, but tJie medusa and Ui^ 
echinodei-m give rise to eggs whieh produce polypes or ptttbBlf 
and they are therefore only stages in the cycle of life of tbu bm*- 
eies. But if we turn U> pathology it offers us some vcmadcaW 
approximations to true xenogenesis. As I have already mVIr 
tioned, it has been known since the time of Vallisnieri and <i{ 
Beaumur, that galls in plunts, and tumors in cattle, are caused bf ' 
insects, which lay their cggii in those pails of the animal orvegete* 
blefvaraeofwhiehtliese morbid structures are outgrowths. AgAJii, 
it is a matter of familiar experience to eyeryhody that mere preft 
Bure on the skin will give rise to a com. Ifow the gall, tiie Gft* 
mor, and the com are pai-ts of the living body, whicli h»r9 
become, to a certain de^ee, independent and distinct organisBU. 
Under the iuAuence ol certain external conditions, elemautg of 
the body, which should have developed in due subordinaljoii la its 
general plui, set up for themselves and apply the nouriahmant 
which they receive to their own purposes. From such innocMt 
productions as corns and warts, there are all gradationa, to tbj 
serious tumors which, by their mere «ize and the niechajucu 
ohstruction they cause, destroy the organism out of which Ih^ 
are developed ; while, finally, in those terrible structures knoW9 
>■ cancers, the abnormal grawth has acquired pctwers of r^ 
produQtkin aud mulliplicatiou, and is only morphologically 4ja> 
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tinguiahable from the paraettio worm, the life of which ia neither 
more nur less closely bound up wilU that of the iiifi'Sti!d or- 
g&nism. If there were a kind of diseased structure, the blsto- 
fogicul elemiMitB of which wem ciipable of maintaining a separata 
and iiidupendont existence out of iha lK>dy, it seenis tu nie that 
the shudowy boandaiy between nioi'bid growihftnd xenogenssis 
would be efiiLoed. And I am inulitK^d Lo think that the progress 
of discovery has almost brought us to this poiui uh-eady. 1 dave 
been favoi-ed by Mr. Simon with an early copy of the last pab- 
lished of tlie valuable ' Reports on the Public Health,' which, in 
his capacity of their medical officer, be annually presents to the 
Lords of the Privy Council. The ivppeailix to this i'oj>ort contains 
an introduotoi'y essay ' On the Inliuiiite Pathology of^ Contagion,' 
by Dr. Burdun Sanderson, which is uue of the clearest, most com- 
preheasive, and well-reasoned discussions of a ere.it question 
which has come under my notice for a long tinie. I refer you to 
it for details and for the autliorities for the statements I am about 
tu make. You are familiar with what happens in vaccination. A. 
niinute cut ia made in the skin, and an inKnitosimal quantity of 
vaccine matter is inserted into the wound. Within a cortain time, 
a vesicle appears in the place of the wound, and the fluid which 
distends tliis vesicle is vaccine matter, in quantity a. hundred or a 
thonsand fold that which was originally inserted. Now what has 
taken place in the course of this operation P Has the vaccine 
matter by its imtalivo pi'operty produced a mere blister, the fluid 
of which has the same irritative property? Or does till! vaccina 
matter contain living particles, which have grown and multiplied 
where they have been planted ? The obsorvadons of M. Chauveau, 
extended and confirmed by Dr. Sanderson himself, appear to 
leave no doubt UDon Uiia head. Kxperiments.aiuiilarinpnnciplato 
those of Helmholtz, on fermentation and putrefiiction, have proved 
that the active element in the vaccine lymph is non-diffusible, and 
eonsista'of minate particles not esceedino; (jne-twenly-thousandth 
of an inch in diameter, which are made visible in the lymph by the 
niicroscope. Similar experiments have proved that two of the 
most destructive of epizotitic diseases, sheep pox and glauders, 
are also dependent for their existence and their propagation upon 
extremely small living solid paiticles, to which the title of 'micro- 
zymes' is applied. An animal sufferiug under either of these 
terrible diseases is a source of infection and contagion to others, 
for precisely the same reason as a tub of fermenting beer is capur 
ble of propagating its fermentation, by 'infection' or 'conta- 
gion,' to fresh wort. In both cases it is the solid living particles 
which are efficient; the liquid in which they float, and at the ex- 
pense of which they live, taing altogether passive. Now arises 
the question. Are these microzymes the results of homogcnosis, 
or of xenogenesis; are they capable, like the Tondm of yeast, 
of arising only by the development of pre-existing germs ; or 
may tliey be, like the constituents of a nutgall, tne results 
of a modihcation and individualization of the tissues of the body 
in which they are found, resulting from the operation of cer- 
tain conditions? Are they parasites in the zo&logical sense. 



4 



S60 



AKimjii. OF Bomsmno dibootkrt. 



tliey merely whnt Vii-chow hai 
t'P It is obyiouB thai llijs (jueRl.iii 



I 



I 



called ' helerologi 
growths ' P Jit is obyiouB thai lUis (jucRtiiiti hits the tnosl profound 
inipur[ane«, whether ne look at it rrom a prnctitutl or from »: 
theoretical fjoint of view. A parasite may be stamped oot bfi 
destroying its gci'me, but n pulhologictil product cau only be 
annihilHtfU by remuring the Ciinditions which gire risf- to it. JS 
appears to me that thia grent pi-oblem will have to be solved fo* 
eaoh zymotic dinease separHtely, for analogy cuts two wayis. 
have dwelt upon the aniklog^ of pathological modificatino, whieli 
la In favor of the xenogenetie origin of microBymes ; btit I muBt^ 
now xpi'iik .of the equally strong an&logiea in favor of the oii^ni 
of such pestiferous particles by the ordinary process of the geii^' 
eration of like fi-om like. Ic ia, at present, a well-established' 
fact, thnC certain diseases, both of plants and of animals, whloll' 
have all the characters of contagious and infectious epidemicsJ 
ara caused by uiinuts organisius. The smut of wheat ia a well*^ 
known instance of such a disease, and it cannot be doubted tl 
the grape disease anil the potato disease fall under the Bej _ 
category. Among animals, insects ai'e wonderfully liable to thai 
ravages of contagious and infectious diseases caused by mictoi' 
Boopu: fangi. In autumn, it is not uncommon to see files, mntiOD^ 
less upon a window-pane, with a sort of magic circle, in whitSfJ 
drawn ruimd them. On microsoopic examination, the ma^ffi! 
circle is found to consist of innumerable spores, which have bees' 
thrown oS in all directions by a minato fungus called fmjiusa! 
vutscce, the spore-forming filaments of which stand out like il^ 
pile of velvet from the body of the fly. Tiiese spore-forminsfi 
filaments are connected with others, which fill the interior or* 
the fly's body like so much fine wool, having eaten away a 
destroyed the creature's viscera. This is the full-grown cob 
tiun of the Empiua. If traced back to its earlier stages, in fl 
which are still active, and to all appeai'ance healthy, it is found td 
exist in the form of jminute corpuscles which float in the bloodi 
of the fly. These multiply and lengthen into fllamenta, a 
the expense of the fly's substance; and when they have a 
last killed the patient, they grow out of its body and gT 
off spores. Healthy flies shut up with diseased ones catch t 
mortal disease and perish like the others. A most competent <fy* 
server, M. Cohn, who studied the development of the Enpwaa Ht 
the fly very carefully, was utterly unable to discover in what 
manner the smallest germs of the Empusa got into the fly. Tb6 
spores could not be made to give rise to such gems by cultiVK* 
tion, nor were such germs discoverable in the air, or in the food ol 
the fly. It looked exceedingly like a case of abiogenesis, or, K 
any rate, of xenogenesis ; and it is only quite recently that tb 
real course of events has been luade out. It has been ascertaiae< 
that when one of the spores falls upon the body of a fly, it begins 
to germinate and sends out a process which bores its way throutfl 
the fly's akin ; this, having reached the interior cavities of n 
body, gives off the minute floating corpuscles which are tbt 
earliest stage of the Empiisa. The disease is 'contagions,' bfr 
cause a healthy fly coming in contact with a diseased one, froS 
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whicti the epore-bearin^ filaments protnide, is pretty sure to cnrry 
off a apore or two. It is ' iril'ei'tious,' bc-cauae Ibo apares become 
eciittered about all sorts of matter in the neighborhood of the 
slain Qies. 

" Tlie silkwoi-m has long been known to be sulyect to 
» very fatal and contagioua and infectious diseH,se called the 
Muscardine. Audouin transmitted it by inoculation. This dis- 
ease is entirely due to the development of a. fungns, BotrylU 
Bamana, in the body of the caterpillar; and its oontaginiisness 
and infectiousness are accountci] for In the same way ivs tliose of 
the fly-diseAae. But of late years a still more serious epizootic has 
appeared among the silkworms ; and 1 may mention a few facts 
Which will give you some conception of the gravity of the injury 
which it has inflicted on Fi'ance alone. The produotion of silk 
has been forcentuiies an important branch of industry in Sunt hern 
Franco, and in the year 1863 it had attained such a magniiude, 
that the annual produce of the Fiench sericulture was estimated 
to amonnt to a t«nth of that of the whole world, and represented 
a money value of 117,000,000 of francs, or nearly 6,000,000 
sterling. What may be the sum which would represent the 
money value of all the industries oonnected with the working up of 
the raw silk thus produced is moi'e than I can pretend to estimate. 
Suffice it to say, that the city of Lyons is built upon French silk, 
as much as Manchester was upon American cotton, before the 
civil war. Silkworms are liable to many diseases ; and, even before 
1863, a peculiar epizootic, frequently acounipanied hy tbe ajipear- 
auce of dark spots upon tbe skin (whence tbe name of ' F^brino ' 
which it has received), had been noted for its mortality. But in 
the years following 1863, this malady bi-oke out with such ck- 
treme violence, that in 1856 tbe silk crop was reduced to a third 
of the amount whicb it had reached in 1S63 ; and, up till within 
the last year or two, it has never attained half tbe yield of 1853. 
This means not only that the great number of people engaged in 
silk-growing are some 30,000,000 sterling poorer than t)icy 
might have been ; it meairs not only that high piices have hud to 
be paid for imported silkwomi agga, and that, after investing his 
money in tbem, in paying for mulberrv-leares and for attend- 
ance, tbe cultivator has constantly seen tis silkworms perish and 
himself plunged in ruin, but it means that tbe looms of Lyuns 
have lacked employment, and that, for years, enfuiccd idleness 
and misery bnve been the portion of a vast papulation, which, in 
former days, was indnstrious and well-to-do. In 1858, tbe gr.iv- 
ity of the situation caused the French Academy of Sciences to 
appoint commissioners, of whom a distinguished naturalist, M. do 
Quati-efages, was one, to inquire into the nature of this disease, 
and, if possible, to devise some means of staying the plague. In 
reading tbe report made by M. de Quatrefages in 1868, it is ex- 
ceedingly interesting to observe that his eUiborale study of the 
Pfcbrine forced the conviction upon his mind that, in its mode of 
occurrence and propagation, tbe disease of tbe silkworm is, in 
Gvei'y respect, comparable to the cholera among mankind. But 
it differs Irom the cholei'a, and, so far, is a more formidable dis- 
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eaae, in being heredititrv, anJ in being, under soma oiroomi 
stances, contagious, us well tis iarectioos. The Italiiin natui'alistt 
Filippi, diacoritred in the blood of the silkworms a&eoted bj thiK 
straugfl diiuiose, a muUilude of cylindrical corpuaoles, eauh abonli 
one si I- thousandth of an inch long. These have been care fully £tud< 
ied b^ Lebert, and named by bim Paitiiielophgtan ; for the 1*603011' 
ttiat. ID subjects in whicb the disease is strongly developed, ths coiv 
paselesawarminevery tissue and organ of the botlj.and eyeo pi 
into tbe undeveloped eggs of the female moth. But are theao ci 
pusclesc-ausas, or mei-e concomitants, of tiiedlaeaao? Some naturaJU 
iBts took one view and some another; anditwasnot until the Freno^ 
{rOTeriiment, alarmed by tbe continued ravages of the malady, an4 
Ue inc'ffli'iency of the remedies which had been suggested, dih 
patched M. Pasteur to stody it, that the qoestion received its finalseb* 
tiement, at a great sacridce, not only of the time and peace o£ mini) 
of that eminent philosopher, but, I regret to have to add, of hi4 
health. But the sacrifice has not been iu vain. It is now oertaiQ 
that Ibis derastatiog, eholera'like FAbrine is the effect of th^. 
prowlh and raultiplicatioo of the Pankiatopkytoa iu the silkworm. H 
IS contagious and infectious, because the corpuscles of the Panhit*' 
iophyton pass away from the bodies of the diseased caterpillara* 
directly or indirectly, to tba alimentai? ennal of healthy siUE^ 
worms in their neighborhood; it ia hereditaty, because the.cor- 
pa^^cles enter into the i-ggs white they are being formed, an 
oousequeotly are earned within tbem when tbej are laid; and fir 
this reiLSon, also, it presents the very singular peculiarity of bain 
inherited only on the mother's side. There is not a. 'single on , 
of all the apparently capnciona and unacoouDlable phenomentt 
presented by the P£brine, but has reaeived its explanation fronr 
the tact that the disease is the result of the preaeaco of 1^ 
microscopic organism PanhUiophyttm. 

" Such being the facL^ with respect to the F6brine, what are tL, 
indications as to the melhod of preventing it? It ia ol»vioua tbak 
this depends upon the way in which the PaaKislophyioti is geneM' 
ated. If it may iio gvmn'ated by abiogeuesis, or by xenogeneaiaa 
within the silkworm or its moth, the sxtirpatioa of the diseatt' 
must depend upon the prevention of the occurrence of the 
ditbns under which tliis generation takes place. But if, on 
other hand, the Pankittapkyton is an independent organism, wl 
is no more generated by llie silkworm than llie mistletoe is got 
ated by tiie oak or the apple-tree on which it grows, tboogk I 
may need the silkworm for its development in the same way aal^' 
mistletoe needs the tree, then tlis indications ai'e totally diffevn 
Tbe sole thing to be done Is to get rid of and keep awqr ti 
germs of the PankUlophyton. As might be imagined, from t| 
course of his previous investigations, M. Fasteur was led to b 
lieve that the latter was the right theory ; and guided by that th 
ory, ho has devised a method of extirpating the disease, which ib 
proved to be completely enccessfiil wherever it lias been propai 
carried out. Therd can be no reason, tben, for dimliting tfai 
among insects, contagious and infei'tious diseases, of great maUj 
sity, are caused by minute organisms which are produced f 
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prw-existing germs, or by homogenesis ; and thei-e' is no vesaon 
that I know of for believing that whnt happens in insei'ts may 
not take jiliice in the highest nniranls. Indeed, there is aheaily 
Btroag evidence that Boine diseases of sn extremely malignant Bind 
fatal character, to which mnn is subject, are as much the work of 
minute oi-ganisma as in the Pfibvine. ! refer far this eviilence to 
the very striking facta adduced by Pi-ofessor Lister in his various 
well-known publications on the antiseptic method of trciitment. 
It seems to me imposBible to rise from the perusal of those publi- 
oatioDS without a sti'ong conviction that the lamentable moi'tality 
which so fi-equently dogs tJie footsteps of the most skilful operator, 
and tliose deadly consequences of wounds and injuries which 
seem to haunt the very walls of great hospitals, and are, even 
now, desti'oying more men than die of bullet or bayonet, are due 
tn the importation of minute organisms into wounds, and their 
inci'ease and ranlliplication ; and that the sni'geon who saves most 
lives will be he who best works out the practieal cousequences 
of the hypothesis of Redi. 

" I commenced this address by asking yon to follow mo in an 
Attempt to trace the path which has been followed by a scientific 
idea, in its lonw and slow progress from the position of & probable 
hypothesis to that of an estabhshed law of nature. Our sni-vey has 
not taken us into very attractive regions ; it has lain chiefly in a 
land flowing with the abominable, and peopled with mei-e grubs 
and moiildincss. And it may be imagined witli what smiles and 
shrags, practical and serions contemporaries of Redi and of Spal- 
lanzani may have commented on the waste of their high abilities 
in toiling at the solution of problems which, though curious 
enough in themselves, could be of no conceivable utility to man- 
kind. Nevertheless, you will have observed, that before we had 
travelled veiy far upon our road, there appeared, on the rigiitand 
on the left, fields laden with a hai-vest of golden grain, imme- 
diately cotftertiblo into those things which the most sordidly prac- 
tical of men will admit to have the value, namely, money antl life. 
The direct loss to France caused by the Pfihrine in 17 years 
cannot be estimated at less than 50,000,000 steding; and if wo 
add to this what Itedt's idea, in Pasteur's hands, has done for the 
wine-grower and for the vinegar-maker, and try to capitalize its 
VAlne, wo shallfind that it wffi go a long way towards repairing 
the money losses caused by the frightful ana calamitous war of 
this autumn. And as to the equivalent of Redi^s thought in life, 
how can we overestimate the value of that knowledge of the 
nature of epidemic and epizotitic discasca, and consequently of the 
meana of cheeking or eradicating them, the dawn of which has 
assuredly commenced P Looking back no further than 10 years, 
it is possible to select 3 (1863, 1864, and 1869) in which the 
total number of deaths, fiom scarlet fever alone, amounted 
to 90,000. That is the return of killed, the maimed and 
disabled being left out of sight. Why, it is to be hoped that the 
list of killed in the present bloodiest of all wars will not amount 
to more than this ! But the facts, which I have placed before 
you, must leave the least aanguiue without a doubt that the 
nature and the causes of this scourge will, one day, be as well 
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unOerstootI as those of the FCbi-ine are now, and that the long^ 
Buffered massatre of our iunocunta will come to an end. And 
thus maokind wiil have one more admonition that 'the puopW 
perish for lack of knowledge; ' and thut the alleviation of uuf 
miseries and the promotion of the welfare of men must be sougb^ 
bj tliose who will nut lose their pains, in that diligent, patient^, 
loying study of all the multitudinous aspects of nuture, tbo; 
resulta of which conatitnte exact knowledge or science. It l», 
the juBtiJication and tlie glory of tliis great meeting that it ix 
gatheued together for no other object than the adTHncement of 
the moiet}' of science wlilch deala with those phenomena o~^ 
nature which we call physical. May its endeavors he crowns 
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at the anniversary meet- 

a topics : (1) The result^ 

csplorutions of the deep-sea faunas: (iV 

Ration of the tertiary deposits of the Artdia 

tending both of them to elucidate in a remarkably 

uugitte out: of the most important among the disputed questions 

in biological history, the continuity of life through a '■"' 

geological periods." 

Ml'. Benlnam. after disclaiming any effort to trace the oatlinei 
of the revolution caused by these discoveries in previous theories^ 
both as to the geographical distribution of mariuo animals, or t^ 
the influences of temperatui's and depth upon this diatributioiii, 
says: "My object is more especially to point out howiiiess r^ 
spcctive dips into the early histoty of murine animals and of tei 
restrial forests have afforded the strongest evidence we have ye 
obtained, that apparently unlimited permanency and tatal change 
can go on aide by aide, without veqniring for tte latter any goa 
eral catasti-ophe that should pvecluae the former. 

" There was a time, as we learn, when our chalk cliffs, no 
high and diy, were being formed at the bottom of the Bca by U 
gradual growth and decay of Giobigerinro and the animals tbi 
fed on tnem, — amongst others, for instance, Rhizocrinna &o 
Terebratulina caput-serpentis; and when, at a later period, tit 
Dpheaval of the ground into an element where these animals ooi^ 
no longer live arrested their progress in that direction, Ibej hi 
already spread over an area sumciently extensive for some pi 
of their race to maintnin iteelf undisturbed ; and so on, from ill 

time to the present day, by gradual dispersion or migraljon. In o 

direction or another, the same Rhizocrinus and Tcrebratulina bar 
always been in posseasion of some genial locality, where the] 
have continued from generation to generation, and sdl! oonttr"* 
with Gtobigeiinoj and other animals, forming chalk at the bot 
of the sea, unchanged in structural character, and rigidly cona 
ative in habits and mode of life through the vast gi<olo°^ 
periods they hare witnesseil. So, a.\so,\he««was a time wheatT^^ 
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bill-sides of Greenland and Spitzbergeii, now enveloped in never- 
melting ice and snows, were, under a geni«l cliraato, clothed with 
forests, in which floari^hed TaxodiQtn distioham (with Sequoia, 
Magnolis9, itnd mitnj others) ; .ind when itt » later period these 
forests were destroyed by the general refrigeration, the Taxndiam 
already occupied an area extensive enongh to include some dia- 
tncts in which it could still live and propagate; and whatever 
vicissitudes it may have met with in aome parts, or even in the 
whole, of its original area, it has, by gradual extension and migrn- 
tjon, always found Eome spot where it has gone on and tliriven, 
and continued its race from generation to generation down to the 
present day, unchanged ia character, and unmodified in its 
requirements. In both cases the permanent animals of the deep- 
sea bottoms and the permanent treesof the terrestrial forests have 
witnessed a more or less partial or complete ehango in the i-aces 
amongst which they were commingled. Some of these primitive 
associates, not endowed with the same moans of dL^persion, and 
confined to their original areas, were extinguished by the geolog- 
ical or climatological changes and veplaced by other races, 
amongst which the permanent ones had penetrated, or by new 
immigrants from other areas ; others, a^aiu, had spread like the 
permanent ones, but were less fitted ^r the new conditions in 
which they had become placed, and in tlie course of succeasivo gen- 
erations hud been OTadu ally modified by the Darwinian process of 
natural selection, tie survival of the fittest only amoivg their de- 
scendants. If, in after times, the upheaved sea-bottom becomes 
again snbmerged, the frozen land becomes again suited for vege- 
tation, they are again respectively covered with marine animals or 
Tegeta,ble life, derived from more or less adjacent regions, and mora 
ot less different from that which they originally supported, in pro- 
portion to the lapse of time and extent of physical changes which 
had intervened. Thus it is tliat we can perfectly a^ree with Dr. 
Dtmcan, tiiat ' this persistence (of typo and species through ages, 
whilst their surroundings were changed over and over a";.iLn) 
does not indicate that tSerc have not been sufficient physical and 
biological changes during its lasting to alter the face of all tilings 
enough to give geologists the right of asserting the succession of 
several periods ;' but we can, at the same time, fee! that Dr. Car- 
penter is in one sense justified in the proposition, that wo may be 
said to be still living in the cretaceous period. Tlie challi forma- 
tion has been going on over some part of the North Atlantic sea- 
bed, from its first commencement to the present day, in nnbroljen 
continuity and unchanged in character." — Atner. Jour. Sci. 



THEORY OF KATtlUAX. SBLECTIOK. 

In his annual address as President of the Canadian Institute, 
the Rev, Wra. Hincks makes use of the following argument In 
opposition to the Darwinian theory of Natural Selection : " Notli- 
ingislo me more evident than thatboth seemingly g^.vma.ws'sAw^^ 
cine and hig-lier differences, and varietieawliic\ihme^io^"Cft\»^««i\i% 
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to permanence, depend on the comimratiTe development of differ 
cnt elementa of » common plan ; from wliicli it seems tn follow^ 
both tbut the Don-esistence from the commeneementr of lirinc 
nature of all the distinct plans of structure is in the liigbest degrM 
improbable, arid that Lbe teadencj of development, sometimes u| 
one direction, somctimea in another, among the sami: primitifil 
elements, must produce a. hArmonious Bystiem ; whilst the pi'eset* 
Tiition of the forms best adapted to a situation amongst a gresA 
number of variations arising without order must produce a coo- 
fused mass of objects biiving no regular relations and incapable 
of being reduced to a common system. Which of these prevail^ 
in nature, I cannoot for a moment hesitate in deciding, and consa-^ 
quently 1 must maintain that, if there is variation, it moe^ >-->« 
within definite limits, and according to a fixed plan, bo b 
maintain a uniform order and harmony in the wbole syateiii,''-> 
Nature. 

SPONTANEOUS GENERATION. 

Sjiontaneoue generation, or heterogeny, is a question whioh 
continues to excite much interest. It ua.s b«ea the subject of de- 
tailed memoirs, of violeut controversies, and of popular articles 
in this country, and still mora on the Continent; but the solution 
of the problems still involved in doubt does not seem to me to 
have much advanced since I alluded to the opposing theories of 
Pasteur and Pouchet in my Addi-eas of 1863. The present stale' 
of the case appears to me to be Iliis : in the higher orders of atdr 
mala every individual is known to proceed from a similar parent 
after sexual pairing; in most plants, and some of the lower uiK 
mals, besides the result of that sexual pairing which thej aU acft, 
endowed with, reproduction from the parent may taie place if 
the separation of buds, by division, or sometimes by partheuoff^i 
nesis; in some of the lower Cryptogams, the first stage in whif'' 
the new beings ai'e separated from the parent is that of epor ^^ 
termed organic, from the belief that they never retjuire prcviov^ 
sexual pairing, altliough the ranD;e of these agamic races ia bGiiu[ 
gradually restricted, a remarkable advance having been reqpnq. 
made in this direction by Pringaheim in his paper on the pairing 
of the Zoospores in Pandorina and Eudorina. In all tbe abo"*^ 
cases, in all organized beings which, in their earlier stages, & 
appreciable through our instruments, every individual has bei 

E roved to have proceeded in some stage or another from a ^K..^^ 
ii-ly organized parent. But theiyt are cases whei'e living being^i 
Vibrios, Bacteria, etc., first appear under the microscope in m 

fully formed state, in decaying substances in which r " 

of a parent could be detected or supposed : three diffen 

have been put forward to account for their presence ; first, t , 

they are suddenly created out of nothing, or out of purely inor- 
ganic elements, which is perhaps the true meaning disguised' 
under the name of spontaneous generation, — a theory not snsceptl*' 
ble of ai'gument, and tbei'efore rejected by most naturalists ar 
absurd; secondly, that thej ave ^ha ■cesaW ot ^h.e transfonnatioB' 



[Pthe particles of the orgntilc siibaCnnceB in 'which they are found, 
. Rdthout any action of parent Vibrios or Bucteria ; and this ap- 
pears (o be what IB spuci ally termed heterogenj; thirdly, that 
there existed in these organio aubBtaneea, germs which had pro- 
ceeded from parent Viorios and Bacterias, bnt too minute for 
optir^l appreciation, and tliat their generatiiiD was therefore noiv 
mftl. The snpportera of heterogeny rely on the impossibility of 
accounting for the appearance oC the Yibrios and Bacteriaa in any 
other manoar ; for they say that although you ti'eat the medium 
by heat in a hermetically closed vessel, in am-h a manner as to 
destroy all germs and intercept all access, Gtill these beings ap- 
pear. This their opponents deny, if the experiments are con- 
deleted with proper care. So it was 7 years ago, and so it is 
elill, although the experiments have been frequently repeated in 
this country, in France, and in North America, almost always 
with varying results. All reasoning by analogy is still in favor 
of reproduction from a parent; but heterogeny has of late ao 
quired partisans, eapecially in Germany,' among those who are 

(prepared to break down the barriers which separate living beings 
^rem inorganic bodies. — O. BerUham. — Nature. 
I »„..„,„»„„.„. 

• Professor Tyndall's most recent contribution to the "germ 
theory" is contained in a letter to the "Times" of the Tth instant. 
He has observed that the air breathed out of the lun;^, especially 
at the close of a long voluntary exlialation, is " visibly pure," or 
produces, when passed across a Bti»ng beam of light, the familiar 
black smoke-like clouds caused by the entire absence of organic 
matter. He confirms the explanation given by many medical 
men, and especially by Professor J. Lister, of Edinburgh, for the 
exclusion of air from fresh wound?, that the putrefaction of 
wounds is caused by the germination of the germs of organic life 
contained, under onlinary cii-cum stances, in large numbei-s in the 
air. In a reply to this letter in the " Times," Dr. H. C. Bastian 
makes tlio startling assertion that, in conjunction with Dr. Frank- 
land, he has met with living organisms in hermetically sealed ves- 
sels, (rom which all air had Deen removed, and after the contained 
fluids had been raised to a very high tempemture. Some solu- 
tions containing organic matter and other ingredients were pre- 
pared in the foltowina; manner; After a perfect vacuum, above 
the level of the fluid, had been procured in the glass vessels by 
means of Sprengers air-pump, the drawn-out necks of the flasks 
were closed by means of the blow-pipe flame. The airless flasks, 
containing then the fluid itself as the only possible germ-con- 
taining material, were submitted, in a suitable apparatus, by Pro- 
fessor Frankland, to atemperatnre varying from 148° C. to log" 
C. for 4 hours, and yet, after having been placed under the influ- 
ence of suitable conditions, in the course of a few weeks, living 
organisms — many of them altogether new and strange — were 
found in these fluids. These eitreraeiy impottant iftsviSto aia 
about to be communicated to the Eloyal Soctut.^ . — Halurft. 
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The vnpnr of the hreath was condensed Id a large gla^s { 
BUrroiiiidiid b; ice and salt, at a tempei'Situi'e of EcvertU degree! 
below zero. The fluid collected waa then aniilyzpd for free an*^ 
monia, urt-ii, and kindred siibsLances ; and for organic atnmoniBi,— ^ 
tiie method employed being tlint hiventcd by Messrs- Wankljiu 
and Cliiipmiin for water anaiy^iB. The breath of 11 Wealthy pep^ 
sons ana of 17 affected by different disorders was thus examined^ 
■nd tlie reanlta were given in 2 tables. The persons 
were of different sexes and ages, and the time of the day n 
which the breath was condensed varied. In both health aai 
disease the free ammonia varied considerably ; the variatiai 
oonid not be eonnected with tlie time of the d^y, tlie fasting, of 
fall condition. Urea was sought for in 15 instanees, — 3 bealthl 
persons and 12 cases of disease ; but it was only found in 2 o 
of kidney disease, in I case uf diphClioiia, and a faint indicat^a QU 
its presence ocourred in a female suffi'iing from catarrh. Thft 
quantity of ummooia arising from the destruction of orgauic ma 
ter also varied, possibly from tbe oxidation of albuminous particli 
by the process of respiration ; but in healthy persons there waa 
remarkable uniformity in the total quantity of ammonin obt^nei 
by the prouess. Amongst adults Ihe maximum quantity per 10 
miniTUB uf fiuid was 0.4^ of a mitli^ramme and the minimum — 
0.36. A rongh eakulation was given of the total quantity ol 
ganio matter passing from the lungsiu 24 houi-s, — in adultd a 
8 grains in 10 ounces of aiguenua vapor ; a quantity small in ittelf 
but sa£cii-nt to make tiirs fluid higlily decomposable, and r 
to foster the growth of the ^erma of disease. In disease I 
ms much greater varialiim m the amount and kind of c.^. 
matter given off. In 3 cases of catan-li, 1 of measles, and 1 
diphtheria, the total ammonia obtained was much loss than 1 
health, — less than 0.2 of a milligramme ; a result probably do 
to the abundance of mucus in these complaints, by which thefln 
solid panicles of the breath were untangled. In 2 castis. C 
whooping-congh it was also deficient, hut as they were bot 
children, ihe lack of organic matter may have been doe t( ' 
age. In eases of consumption also the total aramuuia vi 
than in lit'alrh ; but in one case of this disease associated yii6 
Briglit's disease, a larger amount of organic matter waa gtVQi 
off, a portion uf it due to urea. In kidney diseases, tlie large"^^ 
amount of organic matter of ail kinds was found iu the bre«l3 
The ammonia in one case of Bright's disease was l.S mil] 
grammi's in 100 minims of fluid, and urea was largely presen, 
Ferhafis tl;i^ fact might be taken as an indiontion of the nefid'^ 
meaauies directed to increase the activity of other eitcretoiya 
gans. Ill one case of oznna or offsnsive breutli, the total qnw' 
ty of nmmciuia obCainod was greater than in any healthy s ' ' 
but the excess waa chiefly due to organic matter. One oonvalev 
cent case of fever was esaminod, and the total ammoniar yni 
found to be deficient. Tbc ak ul a. ccovi^d 'csAlwaY carrW^' 
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after 15 minutes'' occupation wns also tested by this method, and 
in aib>ul 2 cubic feet, 0.8 ni ill ig euro niee of ammonia and 3 miUi- 
graiuu)(-s of organic matter were found. With reference to the 
presence of orgnuic matter in tlie atmosphere, it was pointed out 
that the subject was in no way n novel one, nnd that it hud, dur- 
ing the last 30 years, been very fully investigated by manv ob- 
servers, more especially by Schwann, Diisch, Sohi-oeder. tielm- 
holtz, Yan-den, Broeck, Pasteur, and Pouchet; but it was shown 
that it is to -Di'. Angns Smith that we owe the discovery of the 
readiness with which living organisms are formed in the con- 
densed breath of crowded meetings, and the determination of 
the actual quantity of orminic matter in the air of diffei-ent locali- 
ties. Mr. Dancer's calculation of the number of spores contained 
in the air was noticed, bnt a source of error was pointed out in 
the readiness with which organisms are developed in suitable 
fluids, even in the course of a few hours. Observations upon the 
organic particles of respired air had at different times been made 
by the author. 

1, In 1857 glass plates covered vrith glycerine had been exposed 
in different places, and examined microscopically. Amongst 
others in the dome of the borough jail, to which all the respii-ed 
air in the building is condacted, orgiiuized particleB fram the lungs 
and various fibres were found in this air. 

2. Diu-ino; a crowded meeting at the free tra,de hall, air from 
one of the boxes was di-awn for 2 hours through distilled water, 
and tlie sediment examined after 36 hours. The following objects 
were noted: Fibres, separate cellules, nucleated cells surrounded 
by granular matter, nmnerous epithelial scabs from the lungs and 

8. The dust from the top of oneof the pillars was also examined, 
and, in addition to other objects, the same epithelial scales were 
delected. 

4. Several of the specimens of fluid from the lungs were 
also searched with the microscope. In all of them epi- 
thelium in different stages of detenoration was abundantly 
present, but very few spores were found in any fresh speci- 
men. On the other hand, after the fluid had been kept for a few 
hours, myriads of vibriones and inany spores were found. In a 
case of diphtheria, coufervoid filaments were noticed, and in 
3 other cases, 1 of measles, and I of whooping-cough, 
abundant specimens of a small-celled torula were found, and 
t^ese were seen to inci'ease in numbers for 2 days, after 
which they ceased to develop. These differences in the nature 
of the bodies mot with probably show some difference in th« 
nature of the fluid given off; but it was pointed out that they 
afibrd no proof as jet of the germ-theory of disease. They 
simply show the readiness with which the aqueous vapor of 
the breath supports fermentation, and the dangers of bad ventila- 
tion, especially in hospitals. Dr. E. Lund oud Dr. H. Browne 
staled that they had also made experiments, the results of which 
were, in general, confirmatory of those obtained b^ D\, Swq- 
Home. — Mature, 
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AKinjAL or SCIBNTIFIC DIBCOVERT. 

anjGStqetics. 

A pfiper wan coDtributed by Dr. B. Vf. Richardson, at \ha u 
iag of tlie Bntisb Assot^ialion, on roethyl oompnunds. He i . 
■mong oilier thiugn llint had l>een discovered by tlie experimenia 
mide during the post year with ansesthetical bodies was, Uiat u 
was po^ible to remove piLin without removing coasciona&esSi^ 
although atiy act performed by the patient was afterwards fora 
gotton ; the uervoiu ceotre which produced sensibility was affecte^ 
and paralyzed before those centres which were devoted to cat^ 
eciousncss. He thought it very possible they would be able to 
produce an agency which would produce paralysis of sensaljoi^ 
through tlie Body withuut destroying consciousness at all. Jit 
the course of the brief discussion whioh followed the reading of 
the paper, Dr. Turnbull said the subject tre.ited by Dr. Biehard- 
Bon was a most important one, and he believed that gentlemaa'a 
researches would lead to useful practical I'csults in the prep- 
aration of remedies. Professor Humphrey, of Camluidge, lookedt 
forward to nitrate of amvie becoming a cure for those horribld 
afflictions, lock-jaw and hydrophobia. With reference to tha 
distinction between the locality of consciouaneas and the locality 
of sensation, the professor said he kne^ an instance in wliich h 
lady, under the influeuce of ether, was awnre that she was 
having the wroo^ tooth drawn, although she was unable to giva; 
ntteranae to the uct. 

THE BBAIN. 

Dr. Brown-S6quard, at the meeting of the British Associatioii, 
in the course of bis remarks, silid that the series of experiments 
be had made upon different animals led him to tlie belief that 
the right side of the brain was more important for organic life 
than the left side was. Although the two sides of tb« bra&l: 
were precisely alike when the animals wore bom, by greatat 
development of the activities of one side it came to be —^' 
diOeront from the other. 

C3E OF ELEOTaiCrCT IN OiUTEHIZATION. 

The old method of cauterization by fire is to be replaced tj 
the electro-thermic or galvano-caustic apparatus. The latter 
process is safer and more ceitain in its operation. It is pos- 
sible at will to Tary the degree of heat, to raise it instantly to 
the highest intensity, to diminish or suppress it, to render tt 
intermittent or continued, to direct it into deep cavities, aad to 
destroy all the tissues by contact. It is said that the woDBdi. 
produced by electricity are less liable to contagion and miasmatio 
infections than those caused by shaip instruments. 

The appar.itus can be made of any desired shape so as to bg 
applicablti to all parts of the body, and it ia known that impot^ 
tant cures have been effected by the introduction of nlatdntun 
wires and the cauterization by the batterj; of parts of the body 
inaccesaibie in any othei: ■waj. 'EiftctoiB.-s ^isa ^esdy been 
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__ id in cases of liad tumors, I'n amputations, In excisions of can- 

«ei'a, in destruction of wens, foi- opening cysts, foi- removing in- 
ternal tumors, u|ion Wounds by firo, and in numerous olht-'i- cases. 
And n recent article in "Cosmos" claims for it the roUowiniindTan- 
tageSL "The electro-thermic cautery suppresses all p:iin alter the 
operation ; avoids loss of blood ; prevents the reti:iition and alter- 
ation of the liquids; avoids alt putiid and purulent infections; 
facilitates the organic reconstruction and healing of the parts; 
aSbrds a im-'thod universally applicable, strong; or weak, con- 
tinuous or intermittent; capable of sloughing tlie tissues, of car- 
bonizing them, of destroying them, of converting them into gas, 
~nd must be regarded as one of the most impurtaut contri- 
iona la modem enrgery." 



AIR IK TISSCES. 



It is a well-known faet in surgery that when air gets into the 
tissues in consequence of a perlbration of the lung hy a punc- 
tured ril>, it does not excite putrefaction or suppuration, as it is 
apt to do when it acts on an external wound. Professor 
Tyndttlt, in a letter to the " Times," connects with this fact hia 
observation, hy means of a beam of light, that air expelled from 
the lungs by a forced expiration contains no floating partioles, 
and considers that together these facta afford a comjdete demon- 
stration that gei-ms in the air removable by filtration are the cause 
of putrefaction and its associated phenomena of aaimalcular life. 
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iiDr. Omanza describes a method of registering photographically 
_ve beat of the pulse. The apparatus essentially consists of a 
email inverted funnel, having a long, naiTow stem and a caout^ 
chouc base. This instrument is filled with mei'cnry to a certain 
distance up the stem, and its base is applied to the heart or an 
artery ; the oscillations of the mercurial column are then photJ> 
graphed by well-known processes. It is said that with this 
apparatus the apparently single stroke of the pulse is shown to 
consist of three, or even four, in succession. — Nature. 



IK LIMESTONES. 



M. B6champ ia the author of an interesting memoir upon this 
Hubject, to the French Academy. 

- ■' - -'- the liraaatones of various geological 

to which he attaches the name of 



3 the presence, 
periods, of living organism 
microzymas. 

These microscopic beings 
^^nodern deposits, but even 
^fcreBcnce, he claims, 

E 



ho has found not only in geolo^oally 

in those of Jurassic age; To their 

the fact that the various limestones, 

brought into contact with starch or aagai ao\\jS\OQ, cwaafe 
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FernKintnliun to set in ; while the fame experiment with the higlilj! 
ci'j'sUilline vnrivties of carboii.ite of lime pi-oduccs iiii truce at 
■uch & pheDumeDun. 

I PLATEAU ON TOE FLIGHT OP COLEOFTBRA. 

• M. Feli:( Plateau has supplemented the recent labora of Maref 
aud cithers upoa the flight of insects bj examining the moTementa 
of the wings of ceitaiu ColeopU^ra. Specimens of the coramns 
Muy-beetle and Oryeta nasicomit were selected for eKpoiiment, 
The appaniius used consisti^d of 2 pulleys, fastened one nbove 
theother, atadistanceof 3 ceDLimetres, on a Tertical support; thS 
upper pulley made IS turns for each one made by the lower, and 
could bo caused to rotate 24 times in a second. The insects wer« 
killed by ether vapor immediiLtcly before each experiment; and 

I the wings could be fastened, by a simple contrivance, to the Cront 
prolongation of the alia of the upper pulley. A wing, in its ftddeii 

' state, was tised on the instrument in snch a manner that its plaa» 
made with the plane of rotittion an angle of 45°, as in the living 
animal. On turning the pullejs, it struck the air obliquely 1^"'" 
upper surface and front margm^ but the small diameter of 1 



apparently continuous revolving disc (as indicated by a graduatedi! 
scale) proved that the wing was still folded, and that ccntrifu^l 
force had not affected it. Wheu rotation was produced iu aa. 
opposite direction, so that the wing struck the air both by its ^k»- 
tenor membranous margin and mferior suiface, the increasing^ 
diameter of the disc gave proof of the expansion of the wtngr 
which, indeed, continued to be much extended when motjon 
arrested. When the plane of a wing was perpendicular tc 
plane of rotation, and the revolution of the wheel was such 
the wing stmck the air by its dorsal or upper surface, no extendi 
aion ensued ; wheu it struck by its lower surface only partial ex ' 
' tension followed. Now the oblique, not the perpendicular, plaMi 
Is that chosen by nature, and is, as has been seen, mnoh laxir^ 
favorable for flight. On fixing an open wing on the axis so M ' 
make an angle with the plane of rotation, and turning in a . 
direction, the wing remained open ; on reversing the directieilf 
(that is, acting on the upper surface), it became partially closed^ 
— Naltire, 



In the "Annales des Science Naturelles," tome xi. (1869)^ 
p. 1.14; "Bibl. Univ.," January 15, 1870; "Bnll.S-- "- "" - 
be found memoii's on the above subject. 

Mr. Giraud's researches have been made by vari , , . 

He has employed the mercurial thermometet', the little bolb til 
which he has succeeded In inti'oduciug into the rectum of oa*"- 
piUura and other insecla witliout Uijuvy to the animal. Ho 
\ also made use of thu diSevevit\a.\ l\iei:aiowieW.'c o'i \j;».Vw, in wl 
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1)0 made a modification necessary for his ezperimenta. One of 
the bn1bs presents a deep interior cavity, bo that the volume of 
ail- contained in the coiieentriu zone is equal to that of the volaino 
of air in the other bulb. The contracted oriSce ia closed bj a 
cork fuLnifhetl with a tube, through which air enters and escapes 
fi'eely. The insect to be experimented ou is introduced int« this 
cavity with the precautiuits necessai? to avoid falsiHcatioo of the 
result. M. Giniud has also employed thermo-Hlectric needlea 
formed of iron and copper, or, Etill better, of iron and platinum, 
such as already. In the hands of M. Becquerel, have done good 
service in the stud^ of animal heat, I^astly, U. Giraud has used 
tlie thcromo-electrio pUua of biamuth and antimony. 

Some of M. Gimud's conclusions are as foUowa: Adult insects, 
even when sleepini^ or very nreak, never present a diminution of 
the temperature ol the surtaoe of their body below the auri'ound-- 
ing temperature. The larvie and pupce of insects, with an im- 

Ejrfect metamorphosis, behave, in this respect, like the adults, 
ike them, they always pi'esenC an elevation of temperature above 
that of the suiTounding air, or at least a temperature equal to 
that of the latter. This is not always the case in insects with a 
complete metamoi'phosis. The author has iJrequenUy ascertained, 
iu caterpillars with smooth bodies, that tlie surface descends be- 
low the tomperatui-e of the suiTounding air, which sho\vs that the 
evolution of heat by the respiratory combustiou may be insufS- 
cient to compeneate for the losa due to superficial evaporation oi 
cutaneous transpii-ation. The same fact occui-s in chrysalida. 
The cocoon with which the pup»e of a great number of Lepidop- 
tera and Ilymenoptera envelop themselves serves to pravent a too 
rapid desiccation of the animal, which would superinduce a fatal 
superScial refrigeration. In fact, pupra present a distjoct eleva- 
tion of temperature at the moment when they are taken out of the 
cocoon ; then, in the air, they lose their weight by evaporatiuQ, 
and the surface of their body often descends lie low the tempera- 
turc of tJiu surrounding air. In winter naked torpid caterpillars 
and pnpoe i-eluru to the surrounding temperature, or to a very 
slight excess above it. The superficial refrigerations due to 
evaporiktion are not produced when the temperature very nearly 
approaches 82° F., — a result perfectly conformable witli the re- 
sults of physical researches. 

Sex exerts a marked influence on tlie evolution of superScial 
heat in certain groups of insects. Tli»a in the Bombycidw the 
males are warmer than the females. Something of the same kind 
seems to occur among the PhrygaoidEe and Pierlda). But we 
must be careful in generalizing these results. In caterpilturs the 
beat is not locallzeil in a few segments, but belongs to all, which 
agrees well with the nnalogons dissemination of the nervous 
centres. This is by no means the case in insects with powerful 
aerial locomotion. The variation of temperature shown by them 
between the thorax and the abdomen may become very consider- 
able. In the humble-bees, and especially in the Sphingidra, whose 
flight is so powerful, the excess of the thovBicic o'!«t fee a.'Q&*sm\oa\. 
tempiM'atiice amouuts commonly to from 1" Xo \V "S ., at ■fei'SQ. 
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Siiraulimes to from 14° to 18° F. We may say that in insects eft- 
tluwed witli aerlftl locomotion the Iie.it is concentrated in tbi3 thorax 
into a focus of inlensitj pi'oportional to the effective power of 
flight. These results are in conformitj with an&tqmicnl duta. la.' 
the thorax, then, are the strong muscles both of the legs and 
wings. The tatter, being in energetic contrnction during flighl^ 
are the ieat of an active combustion ; on the contrary, the mus- 
cles of the abdomen are then inert. We must not be surprise^ 
that the equalization of temperature does not talic place so rapidly 
as in the vertebrata. If wh consider a wasp (a Polistes or m 
Spbex), the abdomen of which is united to the tuornx only by a 
slender peduncle, bow slowiy must the currents of tlie blood be 
transmitted between these two regions Ibruugh so narrow a strait I 
We may see bow the heat developed in the thorax during the 
movement of flight must pass with difficulty into the abdomen, 
even if it ever reaches this pai-t. 

M. Girnud has asoei'tained that, in the hnmble-bees and .J^looo- 
p«e, the external evolution of heat is in relation to the buitzing. 
Tlie tempei'atnre falls as soon as the insect ceased to buzz, bat 
rises again as soon as the buzzing ia resumed ; and this takes 
place many times successively. 

IIISBCI DESTKCCrrVE TO TBB BUX. CPLTURE. 

Tile SecretaiT of the English Embassy in Japan, Mr. AdanUi 
lias lately described an insect called Uji or Oudji, in all its stagea- 
from embryo up to full growth, which has become very deatructiTii 
to the silkworm in Japiin. This insect is referred, together wltJi 
the Chinese fly, to the Diptera. Guerin-meneveilo proposes for 
. it the name Tachina. Oadji.— Comptes Bendua, t. 70.ji.844. 

THE BOHEK, 

An interesting report on the ravages of the borer hi coffee es- 
tates has just been published by George Bidie, M.B., F.K.G.S, 
The cofiee-jilant, aa is well known, is not indigenous to SontheiB 
India, but was first introduced into India upwai-ds of two ceatH- 
rics ago by a Mussulman pilgrim, Bahabooden, who, on his Fetunt 
from Mecca, brought a few oerries io his wallet, and taking ud 
faia abode in the hills of Mysore, planted them near his t«iit, anfl 
from these the greater poition of the coffee now growing (■ 
Southern India has been derived. It is a native of Ca^ (# 
Southern Abyssinia. It ia now largely enltivnted in Mysore, &(d^ 
door, Coorg, and other partB along the crests and alopea of tM 
Ghauts. It is a remarkably hardy plant, thriving at various elenpi 
tions, and under the most different conditions of moisture, m8 
and temperature. It is, however, liable to the attacks of certafi 
faisecta, amongst which the borer ia the most formidable. Thb 
shown by Dr. Bidia to be the hirva of a beetle belonging to tl 
Cera mljy I'll jro, and termed the Xijlolrechasquadiiipea. The femali^ 
Mys its egga in tlie back o£ liio pVAnte, Wil %va\a'ci\Mi la^'awu^^ tiait 



hatching. The larva imnicdiatelj pierces the bark, and derives 
iU nouiishmeDt from thts mofe Juicy layers, produciug, by tlie 
damage it causes, exhuuslinn of the tree una loss of the crop. 
The wliole duration of the life uf the aniniH.1 from the depositioD 
of the ovum to the death of the beetle does not exceed 12 montlis. 
The animal appears to be indigenous, and the causes that have 
led to the great incrense in its ravages during tlie last few years 
are drought, want of shade, bad cultoi'e, destmction of forest 
ti-ees in which the insect used to live, and departure of some of ita 



■UniSEPTlO TREATUEHT OP BINDERPE3T AND BCARL&T FEVEB. 

1^ Mr. Wm. Hope (Victoria Cross), at the meeting of the British 
Association, read a paper " On the Antiseptic Treatment of Con- 
tagion as Dlustrative of the Germ-Theory of Disease." 

Mr,' Hope said that on an experimental farm belonging 
to a company in which he was interested, pecuniarily and 
scientifically, rinderpest broke out in the summer of 1867 
among a herd of 260 or 270 cows. He sent for Professor Brown 
JTom the Frit-y Council, who, after making his inspection, said he 
had found every symptom of rinderpest except one, and that 
was one of the later symptoms generally, although not invari- 
ably, preceding death, namely, ulceration of the mouth. 
Next the dreaded ulcers appeared, and Professor Brown 
told him there were no means of cure known to science ; that 
the disease was practically incurable; that in the present in- 
stince there was no sober serious chance of saying a single animal 
out of the whole herd. At his particular request Professor 
BiTiwn explained the progi-ess of the disease, and the peculiar 
difficulties to be encountered. Immediately afterwards be (Mr, 
Hope) undertook the treatment of one half of the animals. He 

fob all the quicklime be could lay his hands on, with which he 
■rmed bmad roadways all round the sheds, 3 or 4 inches in depth, 
and plnced pyramids of it along the pathways in the sheds, 
tiud slacked it in si/u, until all the animals were coughing and 
choking to an alarming extent. He tlTen obtained the report 
of tlie Royal Commission on the Cattle Plague, and specLilly 
studied the experiments made by Mr. Crookes, F.R.S. He then 
telegraphed to Manchester for a barrel of genuine carbolic 
acid, and determined upon combining the two treatments of liquid 
diet for the purpose of guarding against the secondary symptoms, 
with what he might terra the chemical treatment recommended 
by Mr. Crookes. " The result was," continued Mr. Hope, '* that, 
while every single animal that I did not take charge of either died 
or was slaughtered, I succeeded in saving every single animal that 
I did tiJte charge of; and if you consider the very large scale on 
which my operations were conducted, the oompletenefis and 
thoroughness with which the infection , had been disseminated 
tiiroughout the herd, and the fact that rinderpest is tias, tst^^A 
infectious of ail disorders, whether among 'Ea'B.T^\'a\ tn 'Oa» 
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animal ereation. known to science, no one can, I think, donbt. 
that tlie treatment siiggestpd by Mr. Crookes is a radical and, 
complete specific against linderpest. What I wish to cull the^_, 
alUintion of the section to is the fact that I saved the lives of' 
those animals not by any medical treatment, property so called, 
of the nnimaJs themselves, but by an uni'emitiing, ceaseless] 
chemical onslaught on the germs of the dieease. I arguei 
in my own mind that a tbeoiy such oa the germ-theory of diseaso.^ 
could not, in the natiii'e of things, he partially true ; it mus^ 
either bo altogether true or altogether false. If true, it was the ' 
must hopeful theory that any one could comfort himself with in, 
face of an outbreak of zymotic disease, because it offordeii 
some firm and sure foundation for treatment. A purely medi-. 
cal treatment, properly so called, of infectious disease alway^l 
has appeared to me — if I may be pardoned for the expres-i 
Bion of BO heretical an opinion in such orthodox company— li 
to be empiiical to the last degree. It is probable that medicinesj 
act physically as well as chemically; but I am not aware that any. 
one has been able to give a very satisfactory explanation eithei^ 
of the physical or the chemical action of organic medicines, wheth^ 
exhibited in the human subject or in a lower organism. The chenw 
ical action of many inorganic medicines is no doubt per&cU^ 
understood, but even the administration in the nursery of a homte 
prescribed dose of rhubarb aud magnesia has always seemed tAj 
me the height of empiricism. For liere the nnree boldly invitf™ 
tbe actions of inorganic and of organic substances, althuagh n . 
doubt she exhibits her agents with, on the whole, a happy result. 
But, at last, we appear to be getting iipon some firm scientific 
fooling, for clearly it Is more scientihc to attack the germs prQ 
ducing diseases with a chemical agent whose action is ascertains 
than to exhibit in the inside of the patient affected a variety o 
organic and Inorganic substances which can only at best act ttpo.^^ 
the disease, that Is, upon the germ, thron^hthe secondary agency 
of the patient himself. Of course in rinderpest, or in any otbet 
infectious disease, the disoi'der may bave proceeded too far befm 
the patient is taken in band to admit of the possibility of a cai -^^ 
and death may ■■eanlt from a secondary action set up during t 
progress of the disease,' even although the primary cause of tt 
disease, that is, the germs, may have been altogether e ' 
nated. But it has always seemed to me that this case 
chemical treatment of rinderpest upon so large a scale ia 01 

the most entirely practical proofs of the germ-theory of di; -3^™ 

that has yet been obtained, and it is for this reason thatlhs,^ 
ventured to communicate these details to this section. But il 
doing so I am anxious to explain distinctly what it is that I mei 
by t!ie words ' germ-theory of disease,' for the words are so ttOi 
used that many pei-sons attach various meanings to them. By tl 
■ germ-theory of disease' 1 simply mean the process by which ] 
inlettioos disease having once originated is diaaominated and 001 
municated from one su^'ect to another. I do not desire to app 
'" 'n any way to the on'jrtn of such di.ieases. Probably we flu 
'er inow the truth as to their origin, Soi it ia difficult to seo ha 
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any aocui-ate observatioua can be oomlucted upon suoh a point. 1 
therefore wish Mr. Crookos' cbeiiiicil treatment for i life ijtion, as sno* 
cessfuUy carried out in the case above described, to be considered as 
evidence onljinfavorof the theory that iafectioua disease is prop&- 
gated, not originated, on what is known as the germ-theoiy. Of 
Uie origin of such diseases I will merely say this, — tliat Ihave the 
greatest possible difficulty^ in believing that the germs of Asiatic 
oiiolera existed in n passive state from the oi'eation of the world, 
whenever that may nave been, — on wliioh point again I would 
offer no opinion, for I fear that I am eettingon dangerous ground, 
— down to the year 1817, when suddenly called into existence by 

fetting into the congenial climate of a Hindoo stomach. Perhaps 
should now communicate a further experiment that cireum- 
stunees forced upon me in the chemieal treatment as disease 
attacking, as distingaished fi-om medical treatment of the patient 
attacked, in this next instance, as I am almost afraid to confess, 
in the human subject. Turning a^oin to the paper from which I 
read an extract, I will read a propiiecy which I was rash enough 
to publish at the end of it, in, as you will recollect, the month of 
November, lSli7, that similar treatment would, for similar reasons, 
prove equally successful in diseases attacking human beings." 

After reading the passaD;e iu question, Mr. Hope proceeded to 
say: "In the spring of the following year, namely, tSGS, I re- 
turned home late one Saturday eveniug, and found to my horror 
that my eldest child was laid up with a violent attack of scarlet 
fever. It so happened that scarlet fever was the disease, of all 
others, that t the most dreaded for children; and this was a 
violent attack, with acut« symptoms both in the throat and of 
fever. My wife, however, having authorized the exhibition of 
carbolic acid, and having already isolated the child, X proceeded 
chemically to attack his enemy, the scarlet-fever germs. Tho 
first step was to kill the germs which caused the paiu in the throat 
and the difficulty in swallowing. This was effected by a gargle 
of 1 part of carbolic acid — I mean of the pure white carbolic acid 
manufactured by Calvert — to 200 parts of water. The effect was 
instantaneous, and the result most encom'agiug. Our efforts were 
redoubled. We attacked the germs in every direction, and showed 
them no mercy. Cloths dipped in a 2 per cent, solution of car- 
bolic acid were hung up over the bed and in different paits of tha 
room- The same 2 per cent, solution was sprinkled over tha bed- 
clothes and over the carpet and fumitui-e. A basin of the same 
was always kept at the door of the dressing-room, through wliich 
alone ingress and egress were permitted, so that the few peisons 
allowed to come into tlie room might wash their hands in it before 
going to other parts of tlie house. During ^1 Sunday, and all 
Sunaaj[ night, the same treatment was incessantly kept up, and 
the patient took occasionally smalt slips of a solution as weak as 
0.2 to 0.3 per cent., and the poor germs of the scarlet fever could 
not get any i-est, and could bad no place of security. The result 
was that when the Monday morning' came the patient was fast 
approaching convalescence. I should mention that sovaa -^et^ 
simple febrifuges had been given to the pa.t,\eii.t,m aASixiQo.Wi'Oo.'a 
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carbolic acid whioh had been aiimiDisterec) to the disease. I faavg 
not preserved a record of how these were given, but I am quittf 
rare that il' I had, there is no one in this room who would say tliH 
tbey were sufficient by themselves to core a bad case of scarlsj 
fever. Convalescence proceeded most satis faclorily. When tl 
peeling etii°;e nn'ived Ibe entire sbin of the child was washed S-.,^ 
over from time to time with a 1 per cent. soIqUod of carbolic aciit 
and ho eventually made a perfect recovery without a relapse, aiu 
without any of those di-eaded after-consequences which are so " 
astmna in many cases. Before, however, he could have been . __ 
tiSed as safe for other children to approach, some members of tk& 
hou.vehold displayed a somewhat rebellious spirit towards the t&< 
Htrictions imposed on communication with the invalid ; and on nsf, 
return from London one evening I was shocked to Jeam from, my 
wife, who understood the danger, that several such visits had been 
paid to the patient when sbe was off sentry. Up to that time, -^ 
the patient having been at once isolated, and vigorous measure* 
of disinfection canned out all through the house, ns well as in tU 
sick-room, — the infection had not spread. But I said at once thq 
all oar previous care was now thrown away ; and it pi'oved to h<| 
the case, as in a few days the other ciiiidrea were all attacked! 
also. But the enemy being in their case Hercely assaulted by capp 
bolie acid on liis very first appearance, their cases were mai^ 
milder than the first attack. In the case of a child of abont one yea 
old the carbolic acid was applied to liia throat by the steam of ho 
water, which he was made lo inliale in every instance with tba 
happiest effect. Eventually the disease was ectiivly burnt out;;, 
the recoveries were in each case most satisfactoiy, and iu no casA 
were there any bad arter-results. This instance by itself woiiI4 
not, of course, carry very much weight, but following a case 04 
so great a scale as that I previously described, and the treatmettb 
being the direct consequences of the former, and based upon k 
distinct and intelligible theory, I ha^e thought that yon would con-' 
sider it also of some interest." 

The chairman said that, however valuable the effects of tb» 
experiments carried on by Mr. Hope might be as a fact, there was 
a great deal more to be done before they could come to the oob* 
elusion that this antiseptic treatment was a proof of the germ* 
theory. He thought he understood Mr. Hope to say that the 
chemical action ot inorganic medicine was tolerably well andei)> 
8toi>d, and he wished to contrast that with the action of organic 
medicine, such as rhubarb. He did not know, but ho thought Mr; 
Hope must be in possession of more information coacernmg tht 
chemical therapeutic of the medicines on the body than he (thai 
chairman) was. Nothing puzzled bim more at the present mo^ 
ment than the therapeutic action of such a simple thing as a dost 
3f common salts. 

Dr. Baylis, medical officer of iiealth for Bu'kcnbead, said he had 
had considerable experience during the last S or 4 years gf \bt. 
utility of carbolic acid as a disinfectant. He regarded the effecti 
of the experiments made by Mr. Hope as very valuable so far as 
tbey tended to illuBtrats Vbe efficc\,Bol(iM\«iMiiac\i, aa\iaUiaaeJit: 




thoy might fairly draw fi-om them, wliatever might be the germ- 
Iheory of diseasa, that carliolic Hcid did possess very considerable 
power in the case of one zymotic iliseaae, namely, tiic rinderpest. 
Air. Hope's testimoay w&n not eingle upon this point ; but it must 
not be inTerred that that which was successful in one zymotic dis- 
ease would necessarily be successful in another. Ho was, how- 
erer, inclined to give Mr. Hope's theory respecting scarlet fever 
the same approval which he had given it in the case of rinderpest. 
They all knew that children had recovered from scarlet fever in 
an extraordinary and unaccountable way. Perhaps no treatment 
was better for this disease than cleanliness,, and fresh air and 
water. Mr. Hope had made the broad general statement, with re- 
gard to theelfect of medicine on the human family, that it was purely 
ompiiical. Well, they had empirical medicines; ih(!y liad medicinea 
they knew the elFect of, and they had diseases Ihey could cure witb- 
OQt medicines. Therefore Kir. Hope's assertion must not be taken 
generally that the actionof medicine was not well understood. With 
regard to the effect of carbolic acid. Dr. Bay lis mentioned that in 
Birkenhead it had long been his practice in every case where 
Eyraotic disease occuiTed, in (he poorer part of the town, to have the 
acid very freely scattered over the stairs of the houses, into which 
it sank, and could not be washed out again for many days. The 
walls of the houses were also washed down with wash containing 
a portion of the acid, and it had been found that these precautions 
were veiy effectual in preventing the spread of the disease ; in 
fact, he could state that fever seldom followed when these pi'c- 
cautions had been taken. In conclusion, Dr. Baylis eaia he 
thought this general way of treating so irapoi'tant a subject as this 
w:is not a satisfactory one, and he thought the association should 
anticipate the wants of the age. They wei-e unable to settle the 
germ-theory ; he believed in it, but it was impossible at the 
present time to anive at any definite conclusion respecting it. 
Therefore he thought that the department, in which they were 
now met, should consider it their duty, and he hoped they would 
feel it to be seasonable, between now and next year's meetin g to 
institute some experiments with regard to the action of disinfect- 
anta. They knew that many of them were very useful, but they 
had no knowledge of how they acted. 

Dr. Cobbold said that it was an assumption that germs existed 
in rinderpest, for thoy had never yet been seen. 

Mr. Hope, in reply to the various speakers, said the theory of 
tho action of carbohc acid was this, — that, being an acid only 
technically, so to say, it was really caustic ana exceedingly 
volatile ; and, therefore, alw^a assuming that the gorms of the 
disease did exist, the action ofthe add would simply be the causae 
action of burning: the mouth. He did not wish to put the case of 
rinderpest ho had nientaoned forward as a proof of the germ- 
theory, although he regarded it as one ofthe best proofs that had 
yet been obtained. He then went on to say that Ihare might be 
simpte gei-ms inherent in tiio body, although it was very difBoult 
at the present moment to know bow to get at them. A.a Li Uw. 
effect of organic niedicincB being uudetBtooi, \\e AvA ■ouV Ttt-i«a\\vi. 
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remarks to apply to the wliole of those medieiues, but only U 
some of ihcm. lie tbouglit tlie case lie Iiad instanced of tbc caCtls 
pl»gne beiaa bo complete, ami bcine; on so large a scale, - 
baviag Bayefthe whole of the uuimala ho had takou under iiis. 
cliarg(.', while those in the same heril Ibitt were not trenrted bf 
him were BacriGced, — amounted to soniethia^ like proof of tbft 
theory upon which the recoveriea were effectefl, 

RELATION OF PIGMENT CELLS TO CAPILLARIES. 

The ■■ Lancet" hns called attention to some valuable researched 
of Dr. Saviotti, which we should be aoiTy to omit noticing, T 
obaerrcr was engaged in studying the inflammatory process 
the foot of the frog, and he first obtained a circumscribed spot fA 
inflammation by mcana of a drop of collodioD, and after a feyf- 
days found the pigment cells of the irritated spot accnraulate 
around the vessels in a contracted condition, and in the eourae o 
, short time that they had entirely disappeared. He immediate! 
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applied liimself to the question of explaining the mode of the 
disappeamnee. tn other frogs ho excited inflammation by drcq 
puig on the web a small quantity of a 2 per cent, solution of an 
phurio acid. Again, after a few days, he saw that the piginw 
cells had accumulated around the blood-vessels, and that, tboii£ 
tiiey still preserved their contractihility, their processes werQ la 
branched and numerous than natural. Ou further examination, 1 
now observed that these processes began to penetrate the watis i 
the adjacent capiilaiies and small veins, causing an obstruction I 
the onward tuovement of the red corpuscles on their proxhui 
Bide, whili! a clear space was observable on their distal side, oC 
copied only by serum. And now one of two things occorred! 
either the pracess of the cell broke off, and was swept away b 
the blood current, or the whole cell gradually squeezed itsej 
through the capillary wall (the pait within the ressol becomia 
greatly attenuated and elongated) until it also was carried aw 
Jji the former case, the cell, shorn of part of its substance, : 
remained outside the vessel ; in the latter, It of coui-ao drsappew 
entirely. As regards the time occupied in Iheac phenomoun, I) 
' Siiviotii tiuds that the cell processes penetrate the vessels ii^ 
period varying from 3 to 6 houi's, and that it takes about the sat) 
length of t'lmo for the whole cell to follow and to be washed ai|i 
from the internal surface, to which it long remains adherent, ■ 
Bdtnce Smiea. 

THE ACTION OP ALCOHOL ON THE BODY. 

Dr. Parker and Dr. Wollowiez have pnblished, in the ' 
ceedingB of the Royal Society," a very valuable paper, from 
we take the following: It appears, then, clear that any 
tity over 2 ounces of absolute nlcohol daily would o ' ' 
bana to tliis man (the subject of the exj^eriment) ; b_. „_, 
this, or evoQ a smaller ijaanUtyiHu^UtinAXwi kurtfol, if if 
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continued day after day, the esperimeiita ilo not sliow. It is 
quite obvious Chat alcohoi is not nonessary for itim ; ttmt is, that 
every I'lmctiou was perfectly performed without alcohol, and that 
even 1 ounce in 24 hours produced a decided effect on his 
liPftrt, wiiicli was not necessai-j for hia health, and, perhaps, if 
the efiWcI continued, would eventually lead to alterations in cir- 
culation, and to degeueration of tissues. It is not difficult to say 
what woidd be excess for him ; but it is not easy to decide what 
would be moderation ; it is only certain that it would be some- 
thing under 2 fluid ounces of absolute alcohol in 24 hours. 
It will be seen that the general result of our experiments 
is to conflim the opinions held by physicians as to what must be 
the indications of alcohol both in health and disease. The effects 
on appetite and on circulation are the practical points to seize ; 
and, if we are correct in our inferences, the cominencenient of 
narcotism marks the point when both appetite and circuiatdon 
wUl begin to bo ditmnged. A3' to Che metiimoi-phosis of nitro- 
genous tissues or to animal heat, it seems improbable thn.t alcohol 
in quantities that can he properly used in diet has any effecC; it 
appears unlikely (in the face of the chemical results) that it can 
enable the body to perfoi-m more work on less food, though by 
quickening a failing heart It may enable work to be done which 
otherwise could not be so. It may then act like Che spur in the 
side of a horse, eliciting force though not supplying it. — Science 
Beviem. 



The first symptom manifesting itself, caused by the pressure of 
the air, is paiafulneas in one or both ears. The eustocman tubes, 
extending fram the back of the mouth to the bony cavities over 
which the drums of the ears are distended, are so minute as not 
to allow the compressed air to pass rapidly through them Co these 
cavities, and when the pressure is increased rapidly the external 
pressure on the drums causes pain. These Cubes constitute a 
provision of nature to relieve the ears of such barometric changes 
as occur in the atmosphere in which we live. The act of swm- 
lowing facilitates Che passage of the air through them, and thus 
equalizes the pressure on both sides of the drums, and prevents 
the pain. 

The pressure may be admitted into the air-lock so rapidly that 
this natural remedy will rot in all cases relieve it. By closing the 
nostrils between the thumb and fingers, shutting the lips tightly, 
and inflating the cheeks, the eustachian tubes are opened, and 
the pressure on the inner and outer surfaces of the tympanum is 
equiUized, and the pain prevented. This method must be used 
and repeated from time to time as tiie pressure is let on, if it be 
increased rapidly. No inconvenience is felt by the reactiotv wkCTv 
the pressure is lot ofl^. as the compressed &\r wiftiTO ttia it'oma'Baa 
a teadencjr to open tlie tubes, and thus iaciWa\R.& ixa e6tto.^B. 
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tlirough tliem; wliereas. JDcreagiog the pressure has the effect oF. 
coUapsiog them, and therefore makes it more difficult to admit' 
the compreased air within the cavities of the ears. It freqneittljri 
occarB, however, from some abnormal coeditiou of fheec tubes, 
B9 when inflamed by a cold in the head, that neither of them 
remedies will relieve the pain. To continue the ailmissian or 
compressed air into the lock, under such circumstaucea, would 
intensify the suQbrin^, and possibly rupture the tympanDmi! 
therefore the lock-tenders were particularly instructed to Ehut off' 
the compressed airat the moment anyone m the lock experienced, 
pain about the ears ; and then, if it could not be relieved by th^ 
above means, the lock was opened, and the person was not peN' 
mitted to go througli into the air-chamber. Sometimes 15 min- 
utes were occupiecT in passing persons through the first time, after 
which they uanally had no tVirther trouble from this cause. 

The fact that the depth penetrated hy the air-chamber i 
Donsidembly greater than that hitlieito reached in any similac- 
work, left me without any benelit from the experience of others 
in either guarding against any injurious effects of this great pres* 
sure upon the workmen and engineers subjected to it, or of avails 
ing myself of any known specific for relieving those affected 
by it. 

When the depth of 60 feet had been attained, some few of tha 
workmen were affected by a muscular paralysis of the lower limbs. 
This was rarely accompanied with pain, and usually passed off in 
the course of a day or two. As the penetration of the pier pro- 
gressed, the paralysis became more difficult to subdue. la Sams, 
oases the ai'ms were involved, and in a few cases the sphinotei 
musclca and bowels. The patients also snfierod much pain inths 
joints when, the symptoms wore severe. An average of at le ' 
9 out of 10 of those affected suifei-ed no pain whatever, but m 
recovered, and generally returned to the work. 

The duration of the watches in the air-chamber was gradually 
shortened from 4 hours to 3, and then 3, and finally to 1 hour. 

The use of galvanic bands or armor seemed, in the opiidoi. 
of the Superintendent of Construction, the foreman of f' 
chamber, and the men, to give remarkable imniunity from thi 
attacks. They were all ultimately provided with them. ThosB 
bands were mode of alternate scales of zinc and silver, and w 
worn around the wi'ists, arms, ankles, and waist, and also un 
the soles of the feet. Sufficient moisture and acidity were BiO' 
plied by the perspiration to establish galvanic action in m- 
armor, and, as the opinion of those most accustomed to tlie 
chamber was almost unanimous in favor of this remedy, I ant' 
very much inclined to believe it valuable. 

Immediately on the manifestation of greater severity In ti 
symptoms, a nuspital-boat was fitted up at tlie pier, and onei 
, the ablest physicians in the city (Dr. A. Jaminet) was eugagsd to- 
attend those affected, and also to institute such sanitaiy lueaeaMi' 
as his judgment should dictate. A careful examination of tha 
boaltii ana bodily condiUon of uvery workman was daily mad 
and none were peumitted to eug&s'^i.tt'ikii'MotV'sX'iui'ii.thiB bj 



proval of Dr. Jaruinet. Those most severely affeL-teil were sent 
to the city bos[>ital, and had the benefit of the adviee nnd treat- 
meat of its resident physician, Fi'of. E. A. Clarlc. 

The total number of men employed in the air-chamber of thia 
pier was 352. Of tbis number, about 30 were senously affected. 
Kotwitb standing the care and skill with which those most severe- 
ly attacketl were treated, 12 of the cases proved fatal. Each one 
of these, without exception, I believe, was made the stibject of 
careful inquest by the coroner, aided by an autopsy conducted 
usually by some of our most skilful surgeons and physicians. 

WhiUt the exciting cause in all of these cases was doubtless 
the exposure of the system to the pressure of the condensed air 
of the chamber, the habits and condition of several of those who 
died were, at the time the^ went to work, such as would Itave ex- 
cluded them from it if subjected to tiie esamination of Br, Jami- 
net, and the verdict in about one-half of the cases gave a totally 
different cause for the death of the patient. Nearly or quite alt 
of these deaths happened to men unaecuatomed to the work; 
several of them to men who had worked but 1 watoh of 2 hours. 
In contrast to this, is the fact that quite a large number of the 
men (certainly one-half of those constantly employed) com- 
menced with the work at its inception, and remained throughout 
its continonnce entirely without injuir or inconvenience. 

The gentlemen composing the engmcer corps of the bridge all 
visited the air-chamber, some of them quite often, either m the 
discharge of their professional duties, or Irom motives of curios- 
ity, auanono of them suffered any injury whatever. 

Much diversity of opinion was expressed by the medical gentle- 
men who invesUgated the symptoms and held autopsies of the 
deceased. Some of these gentlemen maintained that a slower 
transition from the abnormal to the natural pressure would have 
been less injurious; others claimed, on the contniry, that it was 
from the too rapid application of pressure in passing from the 
□atural into the compressed air. The fact that the air-lock tend- 
ers weve in no ease affected, although subjected many times 
during a watch of 2 hours in. the ^r-Iock to I'apldly alternating 
conditions of the atmosphere, at one moment in its normal state 
in the lock, and 5 minutes later exerting a pressure of dO pounds 

Kr square inch upon every part of the body, would seem to prove 
th of these theories unsound, and lead us to believe that in the 
length of time to which the human system is subjected to this 
extraordinary pressure exists the real source of danger, and not 
from any vapid alternatjons of pressure to which it is exposed. 

After tlie caisson reached the i-ock, I have frequently, when 
passing through the air-lock, admitted the compressed air into it 
so quickly that none but those well accustomed to it could relieve 
the pressure upon their oars, and yet I felt no ill effects whatever 



e upon tl 
fl-om this rapidly increased pressure ; and in going out I have let 
'lie pressure off so fast that the temperature in the lock has fallen 
12 degrees (F.) in consequence. These transitions occupied but 

The fnet that the air-chamber was brioflj V«\teiNa^ ■aonviaaiAa 
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of persoDH, including many dcliciLte tadies, even after it 
retu-hed ihe bed-rock, ainan remaining as long as un hour 
wilbouC snj (if lliem experiucuing the slightest ill effects from 
the pressiii'e, and the fact that no Cftses of luij iniportaoce whatr 
ever occurred among the workmen nfter the watchea were re- 
duced to I hour, satiiifieB me thut thb ia the true caase of tha 
paralysis, and that, bv lessening still more the duration of tha 
naCehes, a depth considerably greater can be reached without in- 
jury to the workmen. Too long a continaance in the air-chamber 
was almost invariably followed by symptoms of exhaustion and 
paralysis. Dr. Jaminet, on one oc-casion, remained in ^] honrs 
when tlie depth was over 90 feet, and was dangerously attacked 
soon after reaching home. — JVom iht Bcportofthe Chief Enginter, 
Capt. Jamea B. Eadi. 

ICONO-PnOTOGKAPH ALBDU. 

An icono-photograph album, containing numerous figures of tha 
appearances presented by sections of the nervous centres, lias just 
been presented by Dr. Ducheune; of Boulogne, to the FreDC^ 
Academy of Medicine. lie stales be has obt-iiaed excellent r^ 
Bolts from sections of the great sympathetic nerve, the spinat 
ganglia, the spinal cord, and of die medulla oblongata, when 
msignified from 8 to 500 times. The plan was suggested eome 
years ago by Dr. Oucbenne himself, but it was fonnd that the pho- 
tographs obtained iu the ordinaiy method were not persistent. He 
therefore fixed them on stone, by a process he terms pboto-antog- 
raphy, the details cif which, however, he does not communicate. 
It is satisfactory to find him stating that the I'esults of his expert 
ment and photographs only confirm the substantial accuracy of ibsl 
beautiful drawing made by Dr. Lockbart Clarke on the centr^ 
parts of the nervous system, and especially upon the medoHtf 
oblongata. In his later experiments Dr. Ducheune has adoplett 
Dr. Clarke's mode of preparation with chromic acid and cnrminei' 
He states that certain micrographic details come out with wondep^ 
ilil clearness in the photographs, and tliat by this means bo ~* 
important additions may be made to our knowledge. Thus 
has ascertained that in the white substAnce of the medulla <A^ 
longata there ai'e a large number of very small nerve tubiil^< 
(0.0033 m.m.) diameter mingled with others of average and o{^ 
large diameter m.m, 1 to m.m, 02 and .0.3. —Nature. 



We have already refen-ed, at some length (" Lancet," July 7tli| 



1870), to the interesting experiments which are being carried 
at St. George's Hospital, by Mr. George Pollock, in relerenca _ 
tiie process introduced by M. Eeverdin, of promoting the iiaalin| 
of ulcerated surfaces by grafting upon them small pieces of he«ll4i 
epiderfois. On Tuesday last we saw Mr. Francis Mason, at th 
WestmiBster Hospital, attempt aa aAa^\a\.\o^ ot "Cati '%x.tKn«B to i 



WK^^^ 



recent raw surfftce. The patient was a young woman whose 
chin and lower lip were drawn down by strong bands of cicaliix 
ft<>m an extensive burn, producing a terrible and increasing de- 
formily. The plan of operation adopted was a combination of 
the old one by division of cicatrii with the novel feature devised 
by M. Rererdin. By division of some strong bands and dissecdoD 
of adherent integuments, the skin about uie lower part of tbe 
face and upper part of the throat was released, at the expense of 
2 large i-aw surfaces, which were now left lower down. It was 
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these that Mr. Mason next pi'oceeded to < 



pieces of skin, which he snipped off of the lax abdominal tegn- 
ment.' They were not bi?ger than the half of a. small pea, and 
they were planted by sim^y laying them on the raw suriace, and 
retaining them in position by transparent plaster. The hope is 
that these patches of skin may form centres fram which integu- 
mentary growth may spread In every direction, and thus mate- 
rially diminish the time which would otherwise be required for the 
heahng of such large surfaces by unaided granulation. Success 
has attended the process as performed upon old granulating sur- 
faces; it remains to be seen whether a similar result will ob- 
tain where, as in this instance, the surface which receives the 
grafted akin is a raw one recently exposed by dissection. We 
shall watch this interesting ease, and report its progress on & 
fobire occasion. — Limeet, Aug. 27th, 1670. 



The hydrated chloride of alumimum, to which Mr. John 
Ga.mgee has recently di-awn the attention of medical men and 
of the general public, appears to be a valuable antiseptic. 
It is quit« as potent as chloride of zinc or carbolic acid, and is at 
tbe same time non-poisonous, and devoid of unpleasant smell of 
any kind. These qualities will no doubt ensure its being exten- 
sivety used, and at no distant date we may expect it to displace 
the antiseptics which are at present in vogue. It is somewhat 
stcange that this substance should have been so long overlooked 
as a possible antiseptic, and Mr. Gamgee certainly deserves credit 
for suggesting tbe utilization of it for this purpose. The reason 
why it has been passed over is probably to be sought in its not 
being a waste product in any common chemioal manufacture. 
The anhydrous chloride of aluminium, which is manufactured in 
order to serve for the preparation of metallic aluminium, is far 
too costly, on account of the troublesome nature of the process by 
which it is prepared, — to wit, by passing chlorine at high tempera- 
tures over a mixture of aluminium and charcoal. By placing tha 
anhydrous chloride of aluminium in water, it is of course con- 
verted into hydraied chloride. The most economical process for 
the preparation of the hydi-ated chloride of aluminium appeal's to 
be by double decomposition between sulphate of alumina and 
chloride of calcium (both of which are cheap coinmerciul prod- 
ucts). When Bolutions of these two salts are iavs.ti4 togaX'oKi, 
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Bulphnte of lime is formed, and appears as n predpitate, whilst 
the hydratcilcfalortde of aluminium remains diasolred. On allow- 
ing the aqueous solution to eyapoi-ate at a very gentle beat, aud 
afternards cooling, crystals of hjdmted chloride are prodaced. 
If an attempt be made to drive off the water from liydrateii chlo' 
ride by the application of heat, decomposition will take place. 
Bydrochtonc acid is eToived ondor these conditions, and oxj- 
chloride of ainminium is formed, and, by pushing the prooesa, 
alumina ia obtained oa the ultimate fixed product. — Tkt Lancet. 



A MEW BPHTGMOSCOPK. 

In the "Centralblatt" of the 35th of June, M. Landois gives 
Bccoaot of a new sphygmoscope, whicli so far differs in constrno 
Hon from those that tiare been hitherto suggested tliat the move' 
ments of the pulse act on a column of gas, the undulations of 
which can be recognized by the movements of the fl^ime resulting 
from the ignition of the gas as it issues. M. Landois observes 
that the nature of the dicnrotic curve or secondary elevation in 
the pulse, bo commonly depicted, has not as yet been satisfao- 
torily determined ; some believing it to be a real nnduladon, 
others that it Is to a certain extent an artiScial curve, and due ftf' 
a kind of recoil of the instiiiment. None of the tracings obtained 
by the various forms of instruments hitherto suggested are trea ' 
&om this peculiar undulation, whether we take the meTOurial col* 
nmn, ns in the instrument of Chelins ; the column of water, as is 
that of Naumann ; the elevation of a lever, as in that of Veerordt; 
or, lastly, a spring, as in that of Marey. The instrument si 
gifted by M. Landois appears to be a small metal chamber, t 
edges of which fit closely on the wrist or elsewhere, wkilst ft* 
Bmalt space is left between the skin and the inside of the chambcofi' 
thniugh which either ordinary gas or hydrogen is transoiitted' 
from a gasometer at a very low pressure. The gas issues by ■ 
oapiihiry glass tube attached to tlie other extremity of the chani'' 
ber, and c^n easily be ignited. It is interesting to find that thi 
movements Ilins rendered visible agi-ee precisely, both as regardit; 
the principal curve and the secondary undulation, with tliose ex^ 
bibited by means of Marcy's sphygmograph. — The Lancet. 



THE VALUE OP AUEBIOAK HE«F I 

Dr. H. C. Wood, Jr., has written an essay, which he read b 
the American Philosophical Society, in which iie records ai 
experiments with an article of hump grown in Kentucky, 
took an alcoholic extract made from the dried leaves, swallow!. 
at a dose nearly ail the product of an ounce and a half of tl 
leaves, with the effect of profound hemp intoxication. It piwn 
to be toxic in its power, although he recovered himself in a dt^^ 
or two. He had all the exuberant hilarity usually experienoa 
Lvni the Jiemp, fallowed by & teeU,Ti|g oC feat of impending d«i"' 



9 took so deep a hold on him ihat it viaa ioipossible U> shako 
■* ..ff. 

Other trials ho has ninde with it coaviaoe h[m that itlins more 
jiowPT than that brought from Indiii, — on one occasion four limea 
till! (iosa of tiie latter lailing to produce the effect of the Kentucky 
spcfiaien. 
He has hia extract made fi'om a. tinotnre, i-emovin^ cettaio in- 
ters bj an abali ; he intituates tite liope that in the present 
I of the U. S. Phannncopceia the ex. caimibis purifaelum 
may do replaced by a preparation to be callod Reseaa caimibis, 
and to be made bj precipitating the cuncentrntcd tincture by- 
water rendered strongly alkaline by soda or potash. 

The native plant, ifused, will always be more reliable than the 
imported, from the certainty of freshness, whilst the cost of it is 

»bftrdly anything. 
W PHTSIOLOQICAL EFFECTS OF CAKBONIC ACID. 

At the meeting of the British Association a paper was read by 
Dr. B. W, Richardson, entitled " New Physiological Researches 
on the Effects of Carbonic Acid." In the course of an Interesting 
communication he explained that the observations he had made 
■were new, in that they related to the direct action of carbonio 
acid on animal and vegetable fluids, and they were interesting 
equally to the zoologist and botanist as to the anatomist. The 
author first demonstrated from a specimen the result of subjecting 
a vegetable alkaline infusion to the action of carbonio acid under 
pressure. The result was a thick fluid substance, which resem- 
bled the fluid which exudes as gums from some trees. When 
this fluid was gently dried it became a semi-solid substance, 
which yielded elastic fibres, and somewhat resembled eonachone. 
This obsei-vation had led the author to study the eflfect of carbonio 
acid on albumen, serum of blood, blood itself, bronchia! aeore- 
tioD, and otiier organic fluids. When the seinnu of blood 
WHB tlins treated with the carbonic acid under pressare and 
gentle warmth, 26° F., the colloidal part was separated; but 
when the bl;iod, with the fibrine removed from it, was treated, 
thoT^ was no direct separation, the blood corpuscles seeming for 
a time to en^ge the gas by condensation of it. But blood 
contiuning flbnne, and holding fluid by tribasic phosphate of 
soda, was at once coagulated by the acid. The bronchial secre- 
tion was thickened by carbonic acid, and a tenacious fluid was ob- 
tained, resembling the secretion which ocourred in asthma and 
bronchitis, while secretions on serous surfaces were tliickened 
and rendered adhesive. After detailing many other facta, Dr. 
Richardson concluded by showing what bearing this subject had 
of a practical kind. In the fii'st place, the research had relation 
to the question of elasticity of organic substances ; and, secondly, 
on the direct action of carbonic acid on the production of Tege- 
table juices. But the greatest interest concentrated on the relar- 
tion of the researcli to some of the diaeaaea o! t\ic aa\tna.\\«Ai. 
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Thus, in instancea where the temperature of the body ■> 
raised, and the production of carbonic fteld was excessive, the^ 
blood on the right side of the heart had its fibrins often preoipW 
tated, and in many other c&ses fibrinous or albuminous exuded 
flnids were Holidifled, as was the ease in croup. The antbor, 1 
the course of his paper, explained how rapidlj blood charged wit 
carbonic acid obsorbed oxygen whea exposed to that gas ; an' 
he hold that carbonic acid in the venous blood was as essential 
to the process of respiration as was the oxygen in the pulcuonai'y 



FEKTILIZATIDN OF FLOWERB BY 

This is the title of an original paper by Dr. William Ogle, i 
the April number of the " Pitpular Science Review.'' 

The fertilization of the Heath family is treated in a very Iiiteiv 
eating manner. The writer describes the use of the arms oe 
appendages on the back of the antliers in Heaths, by which ths. 
bee moves the anther so that the pollen falls out upon the insect's! 
head. The feililizatioii of papilionaceous blossoms, particular!; 
bean flowera, is also treated of. The writer notes that some bees 
get at the nectar by making a hole in the side of the calyx tube^ 
while others enter by the regular way ; an iudiyidual bee keepB 
persistently to one or the other mode in visiting a number of beaa 
flowers. " It would thus appear that the habit is not an inatmotr 
belonging by iuberitance to the whole species, but is in eat 
case the result of individual experience. As others have not, y{ 
must admit cot only tbat these insects are intelligpnt, but that 
they differ from each other in their degrees of inteTligenee, soma 
being alow in acquiring knowledge, oUiers quicker." — Editor, 



) LA.W OF SEX IK EUPHORBIA. 



Mr. CharlA Darwin''B iutei'eBting observations on cross-fertili- 
zatiou have opened a new world for original discovei-y. The Iot 
of plants which seem to avoid self-fertilization is already veijt 
large. I think Euphorbia may be added to the number. Cet>- 
tajttly this is the case with E. f^gens, Karw. (ff. JacquirtaAora, 
Hook), which I have watched very closely in my gieenhdose- 
this winter. Several days before the stamens bui'st turough the 
involucre, which closely invests them, the pistil with its urarinm 
on the lon^ pedicel has protruded itself beyond, exposed its stig' 
matic surfaces, and received the pollen from tlie neighboring 
flowers. The way in which the pollen scatters itself is curioua.] 
In most flowers a slight jar or a breath of wind will waft th^ 
pollen to the stigmaa, but I have not been able to notiCQ any tOI 
leave the flowers in this way; for as soon as the anther celts bural» 
the white stamen falls from its lilament-like pedicel, and eithel 
(Irops at once on the pistils of other flowers or scattei-s .its pollen 
grains by the force of the fall. This Euphorbia also furnishes 
another oontiibution to the Vhecw^ ot aes. which I have 
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iBoed. The plan on which the male and female DrDraDa are 
I jCBTined is eTiueutlj a couimoD one ; aod the only reason why 
Bome flower-heads hare a piatil Id the centre, and others are 
wholly Btamioate, is, thai there is g^'eator axial vi^or when tiia 
female flower isformed. Whenever the common peel ancle (below 
the scarlet iDTolucre) is weak, a piatil never appears in that head 
of flowers. A fow which seem sti'ong neither have them ; bat the 
great majority of the sti^on^ pedunclea are those which bear the 
iemale blossoms. Another mteresting fact is that the Dumber of 
male flowers is less in those heads which also bear a female tlian 
in those which are wholly staminate. This seems to add to the 
point I made in my paper on Jn^rosia, that after the flowers hare 
been partially formed in embryo, and before the sex has been 
fioally determined, the female flower, being primordially the 
stronger, has the power of absorbing the males, or their partially 
formed elements, into its system. It is certainly remarkable that 
in both these instances the number of male flowers should decrease 
in proporlion to the existence or vigor of the central female one. 
The male and female flowers of Euphorbia fidgera are formed 
mnch alike ; the female occupies the centre, and seems really but 
a prolongation of the main stem, on the top of which is an articu- 
lation from which the ovarium springs. The capsula'readily falls 
from this articulation when mature. From the base of the iemale 
central peduncle spring weaker peduncles, colorless, appearing, 
indeed, almost like filaments, articulated at abont the same height 
as the female, only above the point bearing a short filament and 
anther, — the caduceous part before referred to. No one can fail 
to see the coiTOSpondence of plan in these diS'erent parts, and I 
think that nothing but the favorable position in tlie direct line of 
axial vigor made the central flower a female one. Cases occa- 
sionally occur in which a tolerably strong head of wholly male 
flowers will develop the central axis into a pedicel almost as long 
and vigorous as tliose which bear female flowers. But the flow 
of vital force — if I am correct iu using this term — not being 
quite sufficient, the final goal of natui'al perfection in the female 
form was not reached. These cases do not occur often, but are 
well worth looking for, as they show so clearly the dividing line 
between the forces which govern "the male or female sex. — Ab- 
stract of a paper read by Thomas Meekan before Phil. Academy of 
Natural Sciences. 

MOVEMENTS OP CHLOBOPHTLL. 

A series of observations have been made by Prillieus, Rose, and 
Brongniart, on the apparently spontaneous movements within 
the leaves of plants of the grama of chlorophyll which constitute 
tlie green coloring matter. These grains nad been noticed by 

eovioos observers to congregate under the direct acBon of light. 
. Frillieux performed his experiments on a species of moss. 
When the moss had been kept in the dark for some days, the cella 
presented the appearance of a green net- work, between tha 
meshes of which was a clear, transparent gvovm&. fi!^^}a«^'t«axA 



of chlorophyll were attached to the walls which separate the 
culls from one unother; there were Done on the upper or under 
walla which form the aurfacea of the leaf. Under the ioHueDce at 
light the grains change their position from the lateral to the supeiw 
ficial walls, the moTement taking place, under favorable circular 
stances, in about a qiituter of an hour. On attaining their neitf 
position, the grains do not remain entirely immovrtOle, but coik 
tinuallj appi'oacb aod aeparate from one another. If again darb> 
ened, they leave their new position, and return to the Jater^ 
walls. Artificial ligbt produces the aama effect as dajlight. 
protoplasmic material is intimately associated wttb the graii 
chlorophyll, causing them to move in masses of net-work rather 
than in isolated grains ; and this protoplasm is supposed to bo the 
vital and animating part of the cell. — Qwirlerly Journal qf Science. 



GJBDIJSO FR0IT— THEES TO tUXE THEM BEAR, 

A correspondent of the " Boston Journal of Chemistry" 
that there is no ilonbt that tbe girdling of fruit-trees is a car 
abundant fruitage; but it by no means follows from this fact that 
a general principle can be aediiced, that trees would be improved^ 
or the crop increased for a series of years, bj such treatment. It 
is well known that gardeners frequently girdle a branch, bj re^ 
moving a narrow ring of bark around tt, when they wish to la^ 
crease the size and beanty of tbe Ihiit; bat it is done at Hie 
expense of its vitality, and, unless the operation is skilfnlly per- 
formed, will invariably destroy it before the season of bearing tjifi 
next year. 

The crude sap, taken up from the soil by the roots of the tree, 
ascends principally through the vascular tissue of the albumnni 
or sap-wood to the leaves of the branches, and there both this an^ 
the carbon of the carbonic acid, absorbed from the air b; the 
leaves, are organized into tbe proper substance for the growth of 
tbe wood and fniit. It then descends on the outside, principatly 
through tbe sieve tissue of the cambium layer, forming a new 
la^ei' of wood and bark ; while & part also ^oes to tbe nourishment 
of the fruit. If there is no obstruction of ihe elaborated sap in Its 
downward coarse, it is ecjually distributed to the branches, fmiL 
stem, and roots ; l^ut if the bark and cambium layer are vemorflS 
by girdling, it is stopped in its descent, and consequently rectavw 
into tbe branches and fruit in excess, and tbey are thus increased 
at the expense of the part below. In this way we account for t^s 
increase of the fruit by girdling. 

Professor John Lind] 
late treatise 

ingly^ as follows: "When tbecoui-ae of the descending cun-ent is 
intereepted, that naturally stagnates, and accumulates aboye Um 
decorticated space, whence it is repulsed and carried upward, to 
be expended m an inoreaaed production of blossoms and frniL" 
Tbia meorj is adopted by the best physiologists of the present 
tinie, and atn be dtimonsbt&ted >Nittv a.\mofit mathematics cer- 






BIOLOST. 

bty. Therefore, this unnatural development of frait, inBtead 
indicating an improve meut of tlis ti'ees, must be looked npon 
a premonitorv aymptom of disordered physical action, and of 
Bmatnre death. 

If the bark and the cambium layer liave been removed by gird- 
ig, as aeema to be the case with the trees, the downwara cir- 
ftiiatoiy connection on the outside between the upper and the 
lower part is destroyed, and the upper part at least must die. If, 
however, the cambium layer has not been destroyed, and baa 
been so covered by wax and bandages as to pi'eveut evaporation 
and drying of the surface of the decorticated part, tliers is a 
chance for some of them to live. It is true that some few cases 
are recorded of" trees whicli have lived several yeai-a after the 
bark and cambium layer have been removed, but the'j are of veiy 
doubtful authority. 

M. Ernest Faivre, a French physiologist, gives a statement of 
recent invesligattoDS on this subjeet, published in the " Gar- 
ler'a Chronicle," about two months ago, in which he aaja: "In 
ilberry-treea, as in all trees deprived of latex, annular mcIalonB 
"generally produce Uie following manifestations : 1. Formation of 
a swelling, or tissue restorer, at the uppeiv lip of the wound. 2. 
Diametrical growth of tlie parts above the zone of bark taken off. 
8. Hardening of the wood in that region. 4. Stationary condi- 
tion of the parts below, if they are deprived of leaves and buds ; 
or, if not, vigorous sjioota from below the lower lip of wound. 
5. More easy, more early, and more abundant flowering and 
fructification. 6. DestiTiction, after a variable time, of all the 
.farts above the amiuiation." 



■P' THE CIRCTILATION OF THE CULEX. 

Mr. H. C. Perkins gives an interesting paper in the " Monthly 
MicTOScopical Journal," for September. He says that, while 
watching the circulation as seen through the lenses in the reQected 
Bunlight, if he moves Ihe diaphragm Irom leit to right, so aa to 
make the shadow enter upon the rtglit of the field of view, a brialc 
eirctilalion (no matter how quiet it had been before) is instantly 
witnessed, which appears to be changed in direclion as the dia- 
phiiigm is moved back again ; and that the direction of the ch'cu'- 
lation can thus be changed at will by the intei-ception of the 
sunlight. This same result can also be witnessed bj the passage 
of clouds between the sun and mirror. The actual direction In 
the plaut is from the apex of the leaf in sunlight, and towai-d it 
in the shade. This change in direction is so rapid when produced 
by the shadow of fast-ttitting clouds across the sun's disc that it 
would seem that the change of temperature could h.irdly bo felt 
by the plant; it certainly could not be by an ordinary thermom- 
eter; but a heated body, properly placed, wi!l quicken the circu- 
lation, as cold will retard it. If he mistakes not, we have here a 
fine demonstration of the conversion of UgiitraUiVwi^Xi's S: 



sage tbrongh the vegetable tissues, and of heat into motioD bj 
its action upon the laticiferous vessel. — Science Seviae. 
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AN INTOXICATING FUNGOS. 

It would seem, from a paper published by Dr. A. Eellog, that 
this fungus is more extensively used than we are aware of. The 
desired effect comes on fi-om one to two hours after taklag the 
fundus. Giiltliness and drunkenness follow in the same manner 
as ^m wine or spirituous liquors ; cheertulneas is first produced, 
the face becomes flushed, iuvoluntaiy words and actious follow, 
and sometimes loss of consciousness. Some persons it renders 
remarkably active, provino^ highly stimulant to muscular exer- 
tion ; but by too large a dose violent spasmodic eflfecta are pro* 
dnceil. So exciting is it to the ocrvous system of many that its. 
effects are very lumcrousi a talkative person caDnot keep silenott 
or secrets; one foud of music is perpetually singing; and if >. 
person under its influence wishes to step over n straw or a sticlg 
betakes a stride or jump sufficient to clear the trunk of it tree. U' 
is needless to say deliiium, coma, and death often I'esult, as in tht 
case of alcoholic spirife. Tlie most remarkable fact is Uiat &B 
duids of the debauchee become singularly narcotic, and are ther»> 
fore preserved in times of scarcity. Thus a whole village, as 
Bome say, may he intoxicated through the medium of one man, 
and this one fungus serves to prolong these most fcarAil and ifis- 

gisting orgies for many days toother. It is worthy of note that 
e very same erroneous impression as to size and distance pro- 
duced by this plant, are also created by the hasheesh of India, and' 
are also frequently noticed among idiots and lunatics. — Scieaet 
Seview. 

lUPOKTED IKSKCTS AND NATIVE AUXRICAH IKSECT9, 

If we examine into the history of the imported currant-wona 
and the native cuiTant-tvorm, we shall find a very curious state of 
things. Tliese two insccis both produce sow-tfies, which are a^ 
closely allied to each other, that, although they ai-e referred to 
distinct genera by entomologists, it may be doubted whethet th6 
genus {Fristiphora} under which the native species is olossilled fa# 
not a mere sub-genus of that under which the imported spt ' '' 
clasaiflud, Reasonin^Apriori, therefore, we should expect tc 
very great similarity m ine destructive powers of these two fl 
especially as each of them infests (he leaves both of the red o 
rant and of the gooseberry. But what are the acinnl factsp . 
the one hand we see a native American species, which mast hw^ 
esisied here from tame immemorial,, feeding on our wild g" ~ ' 



berries and perhaps on our wild red currant, and which yethflS 
troubled our tame gooseberries and tame red currants flOTcnl^ 
slightly that it cannot be proved with absolute certainty to havB: 
ever dnne so at all, except in Rock Island County, III., and ' 
Seolt County, Iowa. 



'^^D the other hand, we see a species, only introduced into Uiis 
, tOUDtr; from Europe some 12 years ago, which has already 
almost put a stop to the cultivation of the gooseberry and red cur- 
rant throughout a large part of the State of New York, the north- 
ern boniers of PennsjlTunia, and the whole of Canada West, and 
is slowly but surely extending itself in all directions from the point 
where it was originally imported. What can be the reason of 
such a wide difference in the noxious powei's of two such closely 
allied insects, feeding on exactly the same plants, bnt one of them 
indigenous to Alnerica and the other impoited into Atnerica from 
Europe P Nor is this the only case of the kind. Wa can point 
out at least three other such cases. The imported onion-fly (^n- 
thomyia ceparam) ia a terrible pest to the onion-grower in the 
East, though it has not f et made its way out West. On the other 
hand, the native Amencan onion-fly (OrtalU areuata, W.ilker), 
which ia a closely allied species and has almost exactly the same 
bahits, has only oeen heard of in one or two circumscribed local- 
ities in tlie West, and even there does comparatively but little dam- 
age. Again, the imported ojster-shel! bark-louse (.iapiiitoiiwMncii- 
jormU) is a far worse foe to the applw and certain other fruit-ti-eea 
than our indigenous Han-is' bark-louse (^sp. Harrisii), though 
each of them infests the same species. Finally, the imported 
meal-woiin beetle {Ifene6rio molitor) swanns throughout the whole 
United States, and is a great pest ; while the native Americaa 
species {Tettebrio obacuTue), which has almost exactly the same 
habits, belongs to the same genus, and is of very nearly the aame 
size, shape, and color, is comparatively quite rare among us, and 
is scarcely known to our millci's and flour-dealers. 

On a careful and close examination, it will be found that almost 
all our worst insect foes have been imported among us from the 
other side of the Atlantic. The Hessian fly was imported almost BO 
years ago; the wlieat midge about half as long ago; thebeemoth 
at the Beginning ot the pi-esont century ; the codling moth, the 
cabbage tinea, the borer of the red currant, the ojster-ahell bark- 
louse, the grain plant-louse, the cabbage planUlouse, the currant 
plant-louse, the apple-tree plant-lonso, the peai'-tree flea-louse, the 
cheese-maggot, ibe common meal-worm, the grain-weevil, the 
boQse-fly, the leaf-beetle of the elm, the cockroach, the croton 
bug, and the different carpet, clothes, and fur moths, at periods 
which cannot be definitely fixed. Even within the last few years 
the asparagus beetle has become naturalized in New York and 
New Jersey, whence it will no douljt spread gradually westward 
through the whole United States, while the rape butterfly was in- 
troduced about a dozen years ago, and is rapidly spreading over 
some of the Eastern States. And only a year ago the larva of _» 
certain owlet-moth {Hypogyjnna diapar), which is a great pest in 
Europe, both to fruil>-lrees and forest-ttees, was accidentally in- 
troduced by a Massachusetts entomologist into New England, 
where it is spreading with great rapidity. It is just the same 
thing with plants as with insects. We have looked carefully 
tinfHgh Gray's "Manual of Botany," and we ftoi ^JciaX — f-- 
cludJD£' from consideration all cryplogtatoa, Mvi Ti?i\. i»^'*i\. 
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cases, iind all cases where the same ]]lant is siippoacd ^tl be indigo- 
enouj on bolh sides of tlio Athmtic — no luss than 233 distinct 
spaciea of plants have been imported among iia from the Old 
World, all of which have now run wild here, and manj of whioll 
B,ra the worst and most pernicious weeds that we bare to contenl 
against. In the United Suites "Agrieultaral Report" for 1865, 
(pp. 510-519) will be Ibnnd II list of 99 of the principal "Weedi 
of Ameriu!in Agricalture," by the late Dr. Wm. Darlington. Of 
this whole nuinber no less than 43, or nearly one-half, are species 
that have been introduced among nsfrom the Old World, ijuong 
these we may enumerate here, as the best known and the laoat 
pernicious, butter-cups (two species), shepherd's purse, St. John^ 
wort, fow-cockle. May-weed or dog-fennel, ox-eyo daisy, commoa 
thistle, Canada thistle, burdock, plantain, mullein, load-flax, bind.- 
weed, Jamestown (Jimson) weed, lamb's quarter, smart-weei 
field garlic, fox-tail, grass, and the notorions oheat or chess. Ana 
to these we may add the common purslane, which, through somn 
strange oversight, has been omitted in Dr. Darlington's eatalogae. 

It will be supposed, perhaps, since there are about as manj 
Toyag^s made from America to Europe as from Europe to Amer- 
ioa. Unit we have fully reciprocated to our transatlantic brethren 
the faTors which they have conferred upon us, in the way of uox- 
ious Insects and noxious weeds. It is no such thing. Th^re are 
bnt very few Ameiioan insects that have become naturalized in 
Enrope, and even these do not appear for the most part to do any 
serious amount of damage there. For example, on one or two 
occasions single specimens of our army-worm moth (_Ijeuctaiia ■ 
unipuiKla) iiave been captured in England; but the insect haa 
never spread and become ruinously common there, as it con- 
tinually, in particular seasons, does in America. Our destmotiFe 
pea-bo^ {Sruchus piH) ha'' also found its way to Eunipej but &[• 
though it is met with in Englnnd, and according to Curtis haa be- 
come naturalized in the warmer departments of France, l^rby 
and Spenco exp'ressly state that it does nut occur in England " to 
any veiy injurious extent," and Curtis seems to doubt me fact of 
its being naturalized in England at all. Again, the only spedet 
of white ant that exists within the limits of Ihe United Statu 
(TermesfrontalU) has been known for a long time to be the guest 
at the plant-houses of Schdnbrunn, in Germany, but is not re- 
corded to have ever as jet spread into the surrounding coanby. 
As to oar American meal-worni ( Jfeneftrio obscurua), Cuitia states 
that it has been introduced into England along with Americas 
flour, and that it ia sometimes abundant in London and the prov* 
inces ; but Kirby and Spence say not one word about it, and it 
seems to be confined to the English sea-ports, and the places 
where American flour is stored, without spreading into the adj^ 
cent district. , 

A very minute yellow ant, however (Myrmica motcala), whioh. 
ia often very troublesome with us in houses, has, according to 
Frederick Smith, " become generally diatribnted and naturalized" 
ia hoases in England; and Kirby and Spence state more specifi- 
ctlly, that " it has become agteal'^VvQTQB.Q-gWiMsea in Brightooi 
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aondon, and Liverpool, in some cases to so g^ea.t an extent as to 
tense tbc occupants to leave them." As to ouv cUinch-IJiig. our 
cnrcutio, our plam-gonger, our two principal apple-treo borern, our 
canker-worm, our apple-tree tent-caterpillar, our fall web-worm, 
our peach-tree borer, and our other indigenous pests among tbs 
great army of bad bugs, nobody over jet found a single one of 
tiiem alive and idcking on tbe other side of the Atlantlo, And 
with regard to plants, the only two American plants that we know 
to bave became so firmly establiabed in Europe aa to be a nui- 
sance there, are an Amoriean aquatic plant, tbe common water- 
weed (^Ananhariiia canadensis), wbicb has choked up many of- the 
canals in England, and onr eiimmon hoi-ae-weod, or mare's tail as 
it ia called in the West (_Erigeron canadenee), which baa spread 
from America nearly over tbe whole world. — From the B^ori qf 
. ffharlea V. Biley, State ETttoraoiogist of Missouri, 

H ' ATUO3PHERI0 OZOME. 

f From the proceedings of the Institute of Lombardy, i-epnited ia 
the "Iraparziale" of Uie 16th May, we extract the following re- 
sults of tbe important experimental researches of Professor Mante- 
gazza on tbe action of tbe essences of flowers on the production 
of atmospheric ozone. 1, The essences of mint, turpentine, 
cloves, lavender, bergamot, anise, juniper, lemon, fennel, nut- 
mega, cajeput, thyme, cherry, laurel, in contact with atmospberio 
oxygen in li^bt, develop a very large quantity of oaono, equal if 
not superior in amount to that produced by phosphorus, by elec- 
tricity, and by tbe decomposition of permanganate of potash. 

2. The oxidation of these easenccs is one of the most conveu- 
ient means of producing ozone, since even when in veiy minutfl 
quantity they can ozonize a lurge quantity of osygen, whilst their 
action is very persistent. 

3. In the greater number of cases tbe essences, in order to de- 
velop ozone, require the direct rays of the sun ; in a small num- 
ber of cases they effect the change with diffused light; in few or 

4. In some cases, however, the action just commenced in solar 
light was found to persist to some extent when the essence was 
placed in darkness. 

6. In some eases a vessel perfumed with an essence, and after- 
wards thoroughly washed with alcohol and perfectly dried, could 
still develop a proportionate quantity of ozone, provided that it 
retained a alight odor of the essence. 

6. The essoncos that developed the largest quantity of ozone 
were tliose of cherry, laurel, palmaroza, clovea, lavender, mint, 
juniper, lemons, fennel, and bergamot; those that gave it in less 
quantity were anise, nutmeg, cajeput, and thyme. 

7. Camphor, as aaozonogcnioagent, is inferior to all the above- 
named esBCQces. 

8. Eau de Cologne, honey-water, and other perfumes, or aro- 
matio tinctures, develop a proportionate quantity of ozone when 
they are exposed to tbo direct rays of the auu. 
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9. Tbe flowers of the narcissus, hjaciatfa, mignonette, beIio< 
trope, lily of the Toiley, etc., develop ozone in closed vessels. 
Flowers destitute of perfume do not develop it, nud those whicb 
bave but slight perfume develop it only in small quantities. Aa 
a corollary tram these facts the professor reoommended the lue 
of flowers in marshy districts ant! in places infected with animal 
emuQiitions, as the powerful oxidizing influence of ozone mar 
destroy them. The inhabitants of auen regions should surround 
tbelr bouses with beds of the most odorous flowers, — Nature. 



A NEW THEOBT OF SLEEP, 

Dr. E, Sommer has contributeil to the " Zeitachrift flir Ration' 
elle Medieiu " for 1869, a paper in which he promulgates the doc- 
trine that sleep is nothing else than the result of a deoxygenoHM 
of the organism. According to this theory, the blood and the 
tissues possess the property of storing up the oxygen inhaled, and 
then Bnppl)^ng it in proportion to the requirements of the econ- 
omy. When this store of oxygen is exhausted, or even becomes 
too small, it no longer suffices to sustain the vital activity of the 
organs, the brain, narvous system, raosclea, etc., and the body 
foils into that particular state whloh we call sleep. During ths 
continuance of this deep repose fresh quantities of oxygen aie 
being stored up in the blood, to act as a supply to the awakened 
vital powers. Rest produces, though in a less degree, the sams 
effect as sleep in reducing the expenditure of oxygen. 

THE NEW AUSTRALIAH MDD-FISH. 

The general form of Ccratodus forsteri, and its striking resem- 
blance to Lepidoiiren, will at once he seen by the accompanying fig- 
ure (omitted). The length of the specimen described (wltich at the 
time the paper was written was the only individual yet obtiiined)> 
was about 8 feet ; it has a broad flat head, small eyes, and 4 limba 
In the shape of flappers. The body is stated to be covered wilU 
large cycloid scales, 10 rows on each side. A large gill, opening 
In &ant of the pectoral limb, contains well-developed bronchin;! 
but their accurate examination was not possible, on account of the 
bad condition of the specimen. A rather large pair of noitrilai 
idtuated just below the upper lip, communicates by a short tiibft 
with the roof of the mouth. The skeleton of this fish is partly 
ossiSed and partly cartilaginous, the vertebrra being pure euro- 
lage, and the ribs hollow tubes, fillod with cartilaginous sabstance. 
The palate and upper pnrt of the skull are bony, and the head is 
covered bj 2 large scales. The tongae is veiy small, and ia 
attached to what appears to be a large hyoid bone, ossified exter- 
nally. The rays which support the dorsal and caudal fin consist of 
hollow tubes filled by cartilage. In the upper jaw are two largr 
teelh, which Mr. Krefft terms incisors, and which are obviously 
. t&e representatives of the peculiar teeth in the coiTespondlnff 
I poeitioa in Lepidosiren. Benind tiieao swe •J.cdXsA "gVa-VM, dividra 




oa each side tuto 6 tooth-like projections. The lower jaw is pro- 
Tided witli similar dental plates, but has no teeth in front; the 
rami are joioed only by a tough skiD. It is said to have fle^ of 
tlie color of salmon, and to be exeellent eating, so that the sctttera 
have ninned it tbe "Burnett" or " Dawson salmon," from the two 
Qaeensland rivers in which it is principally found. The native 
Dame is giveo hy Mr. Erefit as Baramoonda or Saramoo^di. 
The fish is stated to attain sometimes a length of 6 feet and up- 
wards. Mr. Krefft has referred the fish to the genus Ceratodus, — 
a name extablisbed by Agassiz in his " Poissons Fossilea " for the 
indication of certain teeth which were then snpposed to be those 
'of some kind of shark. Dr. Giinther, our best living authority oa 
the cliiss of fishes, is, I helieve, of opinion that, so far aa the 
struetni-e of Ceratodna is known, Ihere is nothing to show that 
Mr. KrefFt's decision is wrong, though it would appear to me to 
have been better to have proposed a new generic name for thra 
animal. — Nature. 



OF THE BEAINS OF MAN AND THE HAH-APES, 

The collections of Dr. J. B. Davis and Dr. Morton give the 
following aa the avei-age internal capacity of the cranium in the 
chief races: Teutonic familv, 94 cubic inches; Esquimaux, 91 
cubic inches ; Negroes, 85 cubic inches ; Australians and Tasmn- 
nians, 82 cuhic inches; Bushmen, 77 cubic inciies. These last 
numbers, however, are deduced from comparatively few speci- 
mens, and may be below the average, just as a small number of 
Finns and Cossacks give 98 cubic inches, or oonsiderahly more 
than that of the German races. It is evident, therefore, that the 
absolute bulk of the brain is not necessarily much less in savage 
than in civilized man, for Esquimaux skulls are known with a 
capacity of 113 inches, or hardly less than the largest amouE 
Europeans. While the largest Teutonic skull in Dr. Davis's cot 
leotjon is. 112.4 cubic inches, there is an Araucanian of 115.5, an 
Esquimaux of 113.1, a Marquesan of 110.6, a Negro of 105.8, and 
even an Australian of 101.5 cubic inches. But what is still m'ore 
extraordinaiy, the few remains jet known of prc-histoiic man do 
not indieato any material diminution in the size of tbe brain-case. 
A Swiss skull of the stone age, found in the lake dwelling of Mei- 
len, coiTesponded exactly to tliat of a Swiss youth of tbe present 
day. The celebrated Neanderthal skull had a larger circumfer- 
ence than the average, and its capacity. Indicating actual mass of 
brain, is estimated to have been not less than 75 cubic inches, or 
nearly tbe average ofeiiaUog Austi-itlian crania. The Engia skull, 
perhaps the oldest known, and which, according to Sir John Lub- 
bock, " there seems no doubt was really oontemporary with the 
mammoth and tbe oave bear," is yet, according to Professor Hux- 
ley, " a fair average skull, whicli might have belonged to a pU- 
losopber, or might have contained the thonghtleea bi-ains of a 
savage." Of tlie cave men of Lea Eyzies, who were undoubtedly 
conteniporaiy with the reindeer in sou.llioS'ETaia'ie.'SialftswiT^Mi^ 
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Broca aays (in a paper read before the Congress of Pre-hiatori* 
ArclifGologj, id lSiJ8} : " Tlio great capacitj of the brain, tha 
development Of the frontal region, the fine eUipUcBl form of ths 
BDterior part of the profile of the skull, are iuoonte stable charao- 
teristics of superiority, such as we are accustomed to meet with 
civilized races." We cannot fail to be stniek with the apparenl 
anomaly that many of the lowest savages should have as niuDh 
brains as average Europeans. The idea Is suggested of a eat* 
plusage of power; of an instrument beyond the need of its pos* 
sesBor. In order to discover if there is any foundation for thU. 
notion, lot tis compare the brain of man with that of aninialSi 
The adult male orang-outang is quite as bnlky as a small-sized' 
man, while the gorilla is considerably above the average siz< 
man as estiinateu by bulk and weight; yet the formerhas a brain 
of only 28 cubic inches, the latter one of 90, or, in the largert' 
specimen yet known, of 34i cnbie inches. "We see, then, that 
whether we compare the savage with the higher developments ot' 
man, or with the brutes around him, we are alike driven to the 
conclusion that in his large and well-developed brain he poascsseB 
an organ quite disproportionate to his actual requirements, — 
an organ that seems prepared in advance, only to be fully utilised 
as be progresses in civilization. A brain slin^htly larger than that 
of the gorilla would, according to the evidence before us, full/' 
have sufficed for the limited mental development of the savage] 
and we mast therefore admit, that the large brain he actuallypos* 
eesses could never have been solely developed by any of thost 
laws of evolution, whose essence is, that they lead to a degree of 
organization exactly proportionate to the wants of each species, 
never beyond those wants ; that no preparation can be made for 
the Aiture development of the race ; that one part of the body can 
never increase in size or complesity, except in strict co-oi-din^ 
tion to the pressing wants of the whole. The brain of pre-his* 
toric and of aivage man seems to me to prove the existence of 
some power distinct from that which has guided the develo|y- 
ment fif llie lower animals through their ever-varying foi-ms of 
being. — Amer. Jour, of Science and Arts. 



FRIKCIPLES Uf ANIHAI. MECHANICS. 

The following is an abstract of a paper " On t!ie Difference be- 
tween a Hand and a Fool, as shown by their Flexor Tendons,": 
By the Key. Samuel Haughton, M.D., Dnbiin, D.O.L., Oxon, - 
Fellow of Trinity College, Dublin. The fore feet of vertebrate- 
animals are often used merely as organs of locomotion, like t 
hind feet; and In the higher mammals tbey are more or Iesi> 
" cephalized," or appi:opriated as hands to tfie use of the br^B.i 
The proper use of the hand when thus specialized in its notion h- 
to grasp objects ; while the proper use of a foot is to propel It 
animal forward by the intervention of the ground. In the casa ■ 
tiie hand, the flexor muscles of the fore-arm act upon the B-ng^t- 
tendons, in a direction from the, maBcles towards the tondonl^' 



which latter undergo friction at the wrist and other joints of the 
band, the force being applied by the niusclfts to the tendon abore 
tlie wiist, and the resiatiince being applied at the extitnaitioa of 
tbe tendons below the wrist by tbe object grasped by tlie hand. 
Fi'ora tlie principle of " Least Action in Nature," we iire entitled 
to assume the streogib of each portion of a tendon to be propor- 
tionnl to the force it is required to transmit ; and since, in a proper 
hand, these forces are continually diraioished by friciion, us we pro- 
ceed frorij the muscle to the fingers, we should expect the strength 
of the tendon above the wrist to be greater than the united 
Etrongth of all Che finger-tenilons. Conversely, in a proper foot, 
the force is applied by the ground to the exlTemitiea of the ten- 
dons of the toes, and transmitted to the flexor muscles of the leg, 
by means of the tendons of the inner ankles, which undergo 
friction in passing round that and the other joints of the foot. In 
this case, therefore, we should expect the united strengths of the 
flexor tendons of the toes to exceed the strength of the flexor 
tendons above the heel. In the case of the hand, friction acta 
against the musglcs ; in the case of the foot, friction aids the mus- 
cles. I have measured the relative strengths of tiie deep flexor 
tendons of the hand above and below the wrist in several animals, 
and also the relative strengths of the long flexor tendons of the 
foot above and below the ankle, in the following manner: I 
weighed ceitain lengths of the tendons above the wrist and ankle, 
and compared these weights with the weights of equal lengths of 
the flexor tendons of the fingers or toes, assuming that tha 
weights of equal lengths are proportional to their cross sections, 
and these again proportional to the strengths of the tendons at the 
place of section. The difference between tbe weights above and 
below the joint represents the anmof all the frictions experienced 
by the tendons between the two points of section, Tables are 
^ven showing the results of measurements, for example, in tbe 
case of the Fyrenean mastiff the amount of friction is 65.4 per 
cent., while in the Boomer kangai-oo it is nil. The fore^omg 
animals all realize the typical idea of a true foot, with a variable 
amount of friction at the ankle-joint ; this friction disappearing al- 
together in the Boomer kangaroo, whose method of progreasion 
realizes absolute mechauical perfection, as no force whatever is 
consumed by the friction of the flexor tendons at the heel. The 
only animals whose feet deviated fram the typical foot were 3, 
namely, the alligator, common porcupine, and pbalanger. In 
these animals the foot has the mechanical action of a hand, or 
erasping organ ; and the flexor tendons above the ankle exceeded 
those below the ankle by the following amount: Alligator, ll.fi 
per cent.; common porcupine, 20.0; phalanger, 39.2. In the 
case of the flexor tendons of the hand, results were obtained 
varying from 71.0 in tbe case of the common porcupiue, to nil in 
the case of the goat. It will bo observed that tbe fore foot of the 
goat, regarded simply as an orgfin of locomotion, attains a per- 
fection comparable with that of the hiud foot of the kangaroo, no 
r^^^^ K..;.,^ inuf h,i (riM^in.!. Qi thg wrist-joint. The only animal in 
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ia which tlie flexor tendons of the Gagera exceed the flexor ten- 
dons nbove the wrist by H.4 per vent. The bearing of the fore- 
going results in the bitbiCs of locomotion of the several animals 
irill Burgest themselveB i\t once to natiirtilists who hiii'e carefully 
studiea those habits. I shall mei-elj adil that the sabject admits 
of being carried into the details of the separate or combined 
actions of the several fingers and toes, ana that the habits of 
various kinds of monkeys in the use of certain combinationB of 
fingers op toes may be explained satisfactorily by tb« minute 
study of the aiTnngement and several Btrengtlis of the various 
flexor tendons dlstribnted to the fingers or toes. — Nature. 

THE VOLCANO FISH. 

A paper having sf^esred some time since in a con temporary, 
from the pen of the Bev. W. W. Spicer, in which tlie phenomenon 
of the expulaioa of fish from volcanoes was spoken of as stranga, 
and astounding, and the idea being conveyed that the fish must', 
have " lived io the line of fire" before being expelled, Mr. Scrope, 
F.E.S., writes to "Scientific Opinion," February 23, as followsi. 
' ' This sensational version of a very simple fact is one only of sev- 
eral which, on the authority of ' the great Prussiun ti-aveller,' have 
been repeated by compilers of treatises on volcanic phenomena. 
The simple fact, I conceive, is that the fish in questioii lived in tha 
open air in crater lakes, such as are frequently found at the sum- , 
mit of trachy tic volcanoes, — for the reason that the fine ash, wbioli- 
is usually the last product of their eruptions, and therefore forms, 
the lining of their craters, is veiy retentive of moisture, and co&-' 
seqaently occasions the production of lakes at the bottoms of these- 
hollows. Of course, in these lakes the same kind of £sh will urob* 
ably be found as, by Mr, Spicer's own statement, are met witJi in 
other lakes at an almost equal elevation on the outer sides of these 
very volcanoes," 

CHANGES IN FIBH 

In the "American Naturalist," Charles C. Abbott, M.D., gives 
some account of the (changes in the fishes of New Jersey within a 
few years. A sliglit local disturbance sometimes quite alters the 
fauna. Thus, in 1867, a small, never-failing brook, emptying i 
the Assumpink, was populated by chubs, dace, and minnows. 
July a heavy, sudden fall of rain caused a rise of water, but did 
not alter the brook enough to attract the attention of those who ' 
lived near it. Alter the subsidence of the water not one of these 
fish could be found there, while their place was taken by roach, 
mullets, and red-fins, which are now abundant, while not a chub 
can be found. 

Dr. Abbott mentions several fishes that were not inhabitants of the 
Hew Jersey streams 25 years ago, which are now quite abundant: 
and he is greatly at a loss to imagine how they can have reached: 
tiiese streams. He mentions the interesting ease of the gizzard' 
shad, which is aometjmes entnetii bj fveatv^ta into inland streams 



or ponds. A pond neiir Tventon was stooked with them in X857, 
and is now full of Bpecimeos, weighing sometimea 6 pounds. 
The; ttHive become so different in color from the Sdmo fish a.s found 
io the Dolawiire and on the coast, that Dr. Abhott at first Ihouffht 
Ihem quite distinct; and ho snys the; have changed coasiderabi;, 
but only In color, during the lust ID years. 



FpnraioLOQT op fats. 
The new number of the " Zeitschrift fiir Biologie" (vi. i.) 
contains an interesting puper by Siihbotta " Un the Physiology 
of Fats." Towards an answer to the question, IB there in the ani- 
mal organism any direct piissage of fat from the alimentary canal 
to the cells of adipose tissue? — a lean dog was fed for a month 
on meat, spermaceti, and commoa fat. Of the 1,000 grms, of 
spermaceti swallowed, 800, at least, were absorbed; but Qie 
merest trace only of spermaceti could be found in the fatty tissue 
of the bod; at the close of the experiment. Spermaceti, therefore, 
though absorbed and consumed in the economy, is not stored up 
unchanged. Hence there is a presumption that the same is the 
case with other fats (though it is obvious that many possible 
events might negative the presumption). Towards solvmg the 
further question. Are fats formed in the body out of proteids? — a. 
dog reduced to the utmost leanness was fed on leanest meat and 
palm oil (palmitin and olein), for 25 days, during which he gained 
3 kilos in weight. The fat of the body was, at the close, found 
to contain 13.9 per cent, of stearin. Tiiough none had been 
taken, a very considerable quantity of stearin nad therorore been 
formed in the body. A very lean do^was fed for 6 weeks on lean- 
est meat, and a soda soap made vith palmitic and stearic acids 
only. At the end of the experiment, the dog having gained over 
3 kilos in .weight, the fat of the body was found to consist of 53.6 
per cent, palmitin, 13A per cent, stearin, and 33 per cent, olein. 
A laree quantity of olein had therefore been formed in this case. 
But if olein was thus formed, possibly the palmitin and stearin 
were likewise formed from proteids, and not by synthesis of the 
fatly acids with the glycerine of the economy. Subbotin further 
points out that olein is more abuodant in the subcutaneous than 
in the deep-seated fat; possibly on account of a less energetic 
transformation of proteids in the cooler surface TeD;ioiis ; so also in 
"Id-blooded animals the fat is proportionally richer in olein. — 



^KOold-l 



M. F. Bolestra has communicated to the French Academy some 
observations on ague poison. He says, that in examining marsh 
water he always hnda, in proportion to its degree of putrefaction, 
mular microphyte, somewhat resembling in form the Caetut 
it is always accompanied by a considerable qaantit'j 
"" — ^-thousandth of a miUimeW!: m iia-toRXRY, %;t%Ko^ 
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iah-yellow nod d'ansparent, and also bv sporangia or vesicles con- 
taining sporefi from iwo one-hundredins to two three-bnndredbhi 
of a millimeterin diameter, and of ayery chnrac'terislicform. Tbit 



plaot grows on tbo earlace of the water ; when young, it is yniaw 
bow-liKo in tints, and looks like spots of oil. At the Tow tempera 
atui'e of cellara and in water containing no vegetation, it develop* 
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slowlj, but in contact with air and exposed to solar rays, it groir* 
fast, disengaging small gas-bubbles. A few drops of arseni 
aeid, sulphite of soda, or, still better, neutnil sulphate of qoini 
Etop« its vegetation at Ibe aurfuce of the water, the spores become 
thin and trajisparent, and the sporangia alter bo that they would 
not be recognized. These changes may be seen under the micrtK 
scope. M. Bolestra states tliat these spores can be found in mar^ 
air. He caught agues twice during ms researches, — onoe aRitf^ 
liaviug been esposed to air from water in fermeutation coveri-i 
'with n-esh algie in full vecretatioo, mixed with an extraordinaix 
quantity of spores. lie £inks these spores constitute the ago*' 
poison. 

8NAKK POISON. 

Professor Halford. of the Univereity of Melbourne, in a pspffif 
reiid before the Medical Socie^ of Victoria, has reviewed at lenstfc 
the history of 20 cases of snake-bite ti'eated by bis method of uh 
jecting liquor ammonjie into the veins during the last 18 montiu. 
These cases were all in tbe hands of different practitinnei's in th^^ 
colony, who have each reported on them. Recovery followed t 
17 cases. In 13 of these the practitioners in attendance expreBsl 
report that the patients were in a dying condition, and, in IheL 
belief, would soon have died but for ttie employment of tbi^ 
vsmedy in the manner prescribed. The method employed waC 
that introduced by Dr. Ilalford, and first brought to the knowl- 
edge of the pi'ofessiou here by him,' in the pages of the " Bii^^ 
Medical Journal," through Mr. Paget; namely, by injecting cli* 
lute amraoniiv, say, at the least, 80 minims of the liquor ammonifl 
B. P., specific gravity 9^9, into a superficial vein; the vein beio£ 
first exposed, and its coats piereed with the noKzle of a hypode^ 
mic syrinsc. Dr. Dempster, Dr. Rae, Dr. Langford, Mr- Dalfti 
more, and Dr. Meyler, each in his own wards, and from thft 
obseiTatiOQ of separate cases, descdbe the effect as being imme> 
diate, and the recovery from collapse to be so rapid and etaittioZ 
as to be almost " magicid." This method of treatment, of whic& 
such retnai'liable effects are detailed, has been sharply criticlBedf^ 
hut Professor Haiford BUCeeaSfully vindicates tbo claim of tlH( 
snakes to be considered highly venomous, — almost as much BO, 
he intimates, as some of his London critics. They included tht 
liger-saake, the brown and black snake of Australia, which mvaf 
affirmed to be as deadly as the cobra and rattlesnake of India.. 
Strong testimony to the efficacy of the treatment in saving lifi| 
was borne by Australian practitioners who took part in the di»« 
cuasjoD, and vindicated Professor Halford's claim to be considered 
as the discoverer of a means of rescuing many from.an otherwise 
ioeviubie deatb. — ^[fature. 
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RTHE CABINET. 



U. W. Parker comnniQicatea to the " American Journal of Sci- 
ence and Arts " the followiog, upon the use of carbolic acid in tlie 
preparation of cabinet specimens ; — 

" The following methods, enrefnlly studied for two years, witli 
results noted, are recoiuniended for the saving of birds in warm 
weather until the operator finds time to skin them ; for the perma- 
nent prepamtion of drawer apecimenB, where Iho student needs a 
large eeties of individuals to determine the variations and limits 
of species; and for mounting small bii-da, at least as temporal^ 
representatives, when iieicher the lime nor the expense involved 
in the old methods can be afforded. 

" The viscera are removed, to effect which neatly the legs are 
pinned widely apart, and a paper sevei-al times folded is pinned 
over the tail id the direction whither the viscera are drawn out. 
With proper care, the sex is readily observed. A wad of cotton 
absorbs the fluids remaining in the cavity. The leg is tlien grasped 
close to the body, and a knife or wii'o is introduced into the cavity 
and run down into the flesh of the leg, working the instrument 
around, but not so as to break the skin. For 9, small bii'd, 5 to 10 
drops of ihe commercial fluid preparation of carbolic acid is made 
to anoint the whole interior, and to peneti-ate the leg b; stretching 
and relaxing the same in proper position. The application is re- 
peated alter the first drops are absorbed ; and a wad of cotton, 
wet with the acid, may be left close under the breastbone next to 
the neck. The cavity la then filled with cotton and the skin drawn 
back into place. The inside of the mouth is well anointed, and a 
saturated wad of cotton pushed down the whole length of the 
neck. The eyes are removed by a hooked wire inserted into the 
ball, the head being bo held that the humors of the eye will drop 
without soiling the lids. The moist lids are left as open as pos- 
sible, and the specimen placed in a cool cellar to the next day, 
when the lids are dry enough to take their open shape. Then a 
nail is inserted through the lids and pushed throu^^h the bone at 
the back pan of the orbit into IJie brain, and so worked as to make 
a good opening. A lightly rolled bit of notion, saturated with the 
acid, is pushed into the brain and worked around in it, care being 
taken not to wet the eyelids. If by chance the feathei-s are wet, 
the acid can be removed by powdered chalk, repeatedly applied. 

"Spocimensso prepared in warm weather can be skinned a week 
or two alter, if kept boxed in a cellar. No smell of decomposition 
is observed ; the acid gradually and completely penetrates the 
pectoral muscles ; the skin is strong and the feathers not loosened. 

"For permanent preparation, the skin should be laid open from 
the abdomen to the neck, the pectoral muscles removed and re- 
placed by cotton, and the incision sewed up. The throat," neck, 
and orbits are also filled with cotton. The specimen should then 
be suitably arianged, encircled by a slip of paper, and placed on 

bed of cotton. Before this, the Qesh of the winga should be laid 
1 and arsenic applied in tho usual manner. 
For mounting It only needs to run one '«\Yei'(.\itcro.^'CQalQ'Ai 
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tArsua, and so on tbrough the neck to the forehead, and anothw 
wire through the other foot to any poiDt in the ba^k or breast 
where the end of the wire catchoa firmly. Papers or strings for 
keeping the feathers in plaoe ehould remain long. Some shrink- 
ing abont the head and neck will eventually follow in the case ot 
many birds, partieularly those of the smallest size, or of scan^ or 
close [iluniage ; but in other instances no shrinking whatever can 
be noticed afler more than a year of drying. The cabinet ii 
which they have been set up is made insect-proof by means ol 
pasted cloth and paper, putty and paiut, 15 inches passage-way 
being left in front of tlie shelves, and the only access beinjf 
through a tight door at one end, fastened by a sct'ew. 

" Travellera, who desire to collect a. large number of birds for. 
comparison, will Gnd this method one of great advantage ; and 
the specimens will be better for study than skins, inasmucn as the ' 
proportions will be better preserved. Small mammals can bs 
kept some days for skinning by a similar process, and an opening 
into the brain may be made through the roof of the mouth, if prei ' 
ferred. A fox squirrel, so treated, was in good condition for sT ' 



after 4 days' preservation, in very warm weather. This, 
similar mcthocls of preparing specimens without skinning, 
has been found of little uae in the damp air of the Eastern States." 



ASTEONOMT AS"D MBTBOKOLOGT. 



NEW SPECTEOSCOPB. 

* Phof, C. H. Yotjng, of Dartmouth College, thus describes in 
lie " Jouninl of the Franklin Institute," a new ibitn of spec- 
roscope: "The mstnimtnt waa designed for attachment to the 
equatorial of 6.4 inehes aperture and 9 feet focal length, belonging 
to the observatory of Dartmouth College. It ia specially intendea 
for observations upon the solar spots and protuberances, and 
accordingly the principal object kept in view has been to combine 
a very high degree of power with compactness, lightness, facility 
of manipulation, and nrmness of construction. Uacing the dis- 
persive power of 13 prisms of heary flint, each with an angle of 
65°, it yet weighs less than 15 pounds, and measures over all 15 
inches in length, S in breadth, and 4i in height. It was made 
by Alvan Clark & Son. 

"The collimator and observing teioscope have each an aperture 
of seven-eighths of an inch, and a focal length of 7 inches, which 
might advantage nasi J have been increased to 12 Inches, were it 
not for the necessity of compactness. 

"The li^ht from the slit, atler passing the collimator, is transmit- 
ted throu^n the lower portion of a train of 6 prisms of heavy flint 
glass, each 2^ inches high, and having, as stated above, a refract- 
ing angle of 55°. A serenth half-prUm follows, and to the back 
of this is cemented a right-angled prism, by whish, after 2 total 
reflections, the light is sent back through the upper part of the 
same train of prisms, until it reaches the observin^-telescope. 
This is placed directly above the collimator, and firmly attached 
to it. Finally, a diagonal eye-piece brings the rays to the eye in 
a convenient position for observation. 

" The instrumenttbos has the dispersive power of 13 prisms, and 
even with the low magnifying power of only 5 on the observing- 
telesoope, shows perfectly the lines of aqueous vapor which make 
their appearance between the sodium lines when the sun is near 
the hoi-izon. Of course, everything shown on the maps of Kiroh- 
hoff and An^Btrom is readily seen with it, and many lines besides. 

" Its defimtion is very beautiful, and the only optical fault of the 
instrument seems to be a curvature of the lines, resulting from the 
shortness of the collimfttor. 

"After planning the instrument, I learned that the same idea of 
Handing llie Ughttwice through the prisms by a viehli-an%W4^'6ssBi. 
at the end oftbo train bad also occurteA to M-T-'UxiK^wt «A. 
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others; but I do not know that it bus yet been put in practice _ 
else who i-e. , 

'■ The prisms, for proloction and eonveQience of handlinff, are Bot 
in frames of blackened brass. Thej are arranged around the tav- 
cumfi'i'eiice of a hollow cylinder of elastic gun metal, 34 inches in 
dianieter, with stout flanges above and below, between which ttiey 
are damped by little thumb-screws, so that they can be readily 
reraoTed or transposed ; it requires less than a minute to put.ths< 
last prism with its reflector in place of any other of the train, tha». 
reducing the dispersive power to any extent desired. 

" No particular care is required in placing the prisms, as a couple' 
of narrow flanges were oast upon the cylindeT near the top and bot- 
tom, and afterwai-ds planed off U) fiirni true bearings for thebaxsl^ 
of the prisms. Tliey are thus always correctly set by being stably , 
Blid home before tigntening the clamping screws. 

" The lower flange of the cylinder is attached to the base-plate by. 
a screw dlrectlyunderthe middle of the front face of the first prisnin 
Aroond Ibis point, as a centre, the whole system of prisms is moT'-< 
able by means of a double-threaded tangent-screw, which bringA 
the different portions oFtlie speotram iTito the field of view. 

" The adjustment of the prisms to their angle of minimum devi- 
ation is effected by a method devised by Mr. George Clark, wbiafa. 
is exceedingly simple, and, if not theoretically exact, answers every 
practical puipose. The flanges between which the prisms an 
clamped are sawed through bctweeti the prisms, and a portion of 
the cylinder, flanges and all, equal to an arc of about 30°, is cut out 
between the first prism and the last. On closing np or spreading i 
open tilts gap liymcansof a suitabts tangent-screw, tlie circnmfeF-. 
ence of the circles around which the prisms stand is correspond- , 
ingly enlarged or diminished. Probably, when the ends of Ibift 
opening are drawn veiy near together, or spread very far apart, 
the eylmder is somewhat disCoiled, and a corresponding mM-a<K 
Jastment of the prisms results ; but if so, the etF«ct is very sJigbti, 

"The instrument gives a perfect view of eveiy part of tnemeOK 
tram from below A to H; above h, however, when all 7 pnaiBli 
are nsod, there is a loss of light oooasionod by a partial obs^uo- 
tion of the apertures of the coUioiator and telescope by the coroec 
of the reflecting priam. 

"Were it impoi'tant to aecure the perfect cybndricity of the prism- 
frame througii the whole rau^o of adjustment, it coald be eoaUy . 
done by merely fastening at tnc biick of each prism a radial bar 
acting npon a central pin, as in the arrangement lirst devised by . 
Mr. Rulherfurd, and since adopted by Mr, Browning, in bis auto- 
matic spectroscope. 

"'Hiisplan of Mr. Clark's, doing away with all joints and bingeB, 
has the gi-oat advantage of perfect firmness and solidity in evsij 
Bosiiion of the instrument, — an advaotage hardly to be overrated 
IQ an astrondmical speoliyHcopc. 

"Had it occurred to me in season Imight have made the Instni" 
ment still simpler, firmer, and perfectly automatic in its ai^'iist- 
merit, by merely substituting for the first prism a half priam, like 



tb€ Inst of the train, to which the right-angled redi'cting pnsm is 
cemented, 

" Placing this flrst halfpri»tn willi itsfront fswe pei-poiidicular to 
tfa« line of collimation, it would never need to be disturbed; tbe 
flange of the cylindrical frame which carries the prisms would be 
firmly fnat«ned to the bed-plate immediately beneath it, &ad the 
pivot joint at this place with the corresponding tangent-screw 
would be dispensed with. The only adjustment required would 
be tbat produced b^ tlie screw which is now used to odjost 
for minimum deviatioa by openings or closing the gap of the 
cylinder. 

"Of courEe, thiaarrangemont would reduce the dispersive power 
of the train by the amount of one prism, a loss easily made up by 
adding a degree or two to their rel'racting angles. 

"It might be better to pkcethe face of the tirst prism not exactly 
normal to the line of eollimation. in order to avoid repeated re- 
flections between it and the object-glass of the collimator, which 
woald t>e likely to produce a. troublesome ghost, or the same thinfi^ 
might be acoompiiahed by simply cementing the object-glasses of 
both collimator and observing-tfilesrope dn'ectly upon the front 
of the prism ; this would make the instrument still more solid and 
compact. 

" The eye-piece of the instrnment has an apparatus attached, 
which, however, thanks to the high dispersive power, I find. 
unnecessary. 

"It was early proposed by Janssen to use a vibrating or rotating 
alit, in order to make visible the form of a solar pro""'"' 
as Ziillncr has shown, the mere opening of the slit ai 
well, the light of the pi-otuberance being diluted t 
same extent in either case, 

" It owuiTcd to mo in connection with a suggest! 
Morton, that, by interposing at the focus of the- eye-piece a dia- 
phragm which should move with the vibi-ating slit, the light of the 
neigh boring portions of the spectnim miglit be cut off and this di- 
lution avoided. Mr. Clark has devised and constructKd a very 
beautiful mechanical arrangement by which this simultaneous ana 
accordant motion of sUt ana diaphragm is effected by the rotation 
of a small fly-wheel. 

" But I find that, although seen in this way, the prominencea 
appear very bright; yet the working of the apparatus always 
causes a slight oscillation of the cqiiatortal, which interferes with 
the definition of details, ftnd I prefer to work with the slit simply 
opened. When the air is free irom haze, the whole extent or a 
prominence 30,000 miles in height is readily examined tbrongh 
the C or F line, and the most delicate details reveal themselves, 
with a beauty and clearness of definition which even yet alwaj^ 
surprises me, and speaks most emphatieally for the exquisite 
workmanship of the 43 different surfaces by which the light is 
either refracted or reflected on its way from the slit of the colli- 
mator to the eye. 

" But, although I do not use the vibratioQ ai Iba ^XVij ^'a^ <&»<- 
phragm, I Snd the mobility of the sUt bo convesietAi aa to ^» 
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pracdcHTIy indispensable. In examining the spectrum of ft gronp! 
of BUD-spoU, for instance, it is verj vanch easier to more thft 
slit to the particular poiat we wish to observe than to move the 
solnr image by the tangent BOrewa of the eqaatorial. The pro- 
tuberances are so well seen through the F and 2796 (near G) 
llnea, that it is even possible to photograph them, thoogl^. 
perhaps, not satiafactorily with so small a telescope aa the onft; 
at mj command. Some experiments I have recently madft 
show that the time of exposure, with ordinary portrait collodion, 
moat be nearly 4 minatea, in order to produce images of a aiza 
which would correspond to a picture of the solar disc about 3 
inches in diameter. Tiiis length of exposure demands a more 
perfect clock-work than my instrument possesses, and a more 
accurate adjustment of the polar axis than it had during thg 
experiments, as well as a steadier condition of the atmosphere. 

" Thus far, therefore, I have not been able to produce anything 
which could properly be called a good picture. Negatives have 
been made whicli show clearly the presence and general form of 

Protuberances, but the defiuitjon of details is unsatisfaclory. 
'his amount of success was reached upon September 28, whoa 
impressions were obtained of 3 protuberances on the S.E. limb of 
the sun, and, slight as this success was in itself, I consider it of 
importance in showing the perfect feasibility of going much fbr- 
ther with more sensitive chemicals, moi-e delicate adjustments, 
and greater telescope power. I was aided in the experiments bf 
Mr, H. O. Bly, our local photographer, lo whom are due my warm- 
est acknowledgments for the interest, patience, ingeniut^y, and 
skill, with which he assisted me. 

" We worked through the Hydrogen j- line (2796 of Kirchhoflfs 
BCale), which, thou^ very faint to the eye, was found to be de- 
cidedly superior to F in actinic power. The photographic appa* 
ratus employed consisted merely of a wooden tube, about 6inaheB' 
long, attached at one end to the eye-piece of the spectroscope, and 
at the other cari'ying a li^ht frame. In this frame was placed n 
small plate-hoider, containing for a sensitive-plate an ordinal?' 
microscope slide, 3 inches by 1. The image of the prominence, 
seen through the open slit, is magnified and thrown upon this 
plate by the eye-piece." 

PHOTOQKAPBtNG THE SUK. 

At a meeting of the American Acadeifiy,. May 2i, 1870, Profes- 
sor Joseph Winlock exhibited a photograph of the sun taken with 
a lens of 40 feet focus, and 4 inches aperture. As it is difficult bt 
place a tube of this length in an inclined position, it is laid boii- 
zontally, and an image of the sun is reflected into it by a plane 
mirror of unailvered glass. When this mirror was blackened on. 
one side it became heated to such au extent as to shorten tli» 
focus of the lens nearly 3 foet. The image obtained is abont i 
inches in diameter, aud is free from distortion produced by an 
eye-piece. The exposure is inatantaueous, and is effected by 
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passing a diaphragm with a alit in it between the lens and the 
mirror. A better effect ia thus obtained than by the usual method 
of placing it near the plate-bolder. The lena, which was made 
by Messrs. Clark and Sons, is not achromatic, as its slight curvature 
rendered this unnecessary. It was corrected for spherical aher- 
mtion by moans of an artificial star, produced by a soda fiame, 
a collimator, of an aperture somewhat greater than that of 



SPECTRUM OF THE SOLAS 



M. Eayet, in a note to the " Comptea Kendus" of Aug. 1, 1870; 
shows that particular aouditiona are needed in order that vapors 
of iron in the atmosphere should only give 5 lines. He finds that 
it is possible to see 22 luminous lines of various substances in the 
spectrum of the solar atmosphere, and ^ives the wave-length of 
some lately observed lines. 

BOLAR SPOTS. 

M. R. Wolf, of Zijrieh, has just published the r6sum6 of his ob- 
servations on the solar spots made since 1S64. The minimum 
occurs in 1867, and agrees with the period of II 1-9 years, found 
by Sabine and himself. Designating the relative frequency of the 
spots by r, M. Wolf expresses the variations of the magnetic 
declination at Christiania by the formula r =. OMl^r -j- 4.921', 
which does not, however, complelwly agree with observation. — 
^^Jlonitear Scientijique. 



^K THE ROYAL ASTROSOMICAL 

March 11, Mr. Proctor read a paper entitled " Wotea on the 
Corona and the Zodiacal Light," with suggestions respecting the 
modes of observation to be applied to the eclipse of next Decem- 
ber, He remarked that if we have in reality sufBcient evidence 
to determine whether the corona is or is not a solar appendage, it 
would be a misfortune, and in a sense discreditable, to science, 
were the short time at the disposal of observers wasted in futQe 
observations directed to settle a point determinable beforehand. 
He then expressed his conviction that the corona cannot be a ter- 
restrial phenomenon. He pointed out that the very blackness of 
the moon as compared with the corona showed that the coronal 
light is behind the moon. The moon is, in fact, projected on the 
corana as a l>ackground, ho urged, whereas the theory Uiat the 
light is due to atmospheric ^lare requii-es that the corona should 
be a foregroimd. But passing over this argument, wliich is lia- 
ble to the fatal objection of being too simple, he proceeded 
to inquire whether air which lies between the observer and the 
corumt is in reality illuminated. He showed that all cooad. 1^% 
sun, for a distance of many degrees, thete b\ioh\4 be ^evitiiA *«£«-- 
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nes» it thi> illaminatioD nf tlie atmosphere b; direct Bolar ligbt 
were in quest ioD. AslothGntiBospbeiicglare duo to Ibe chroin» 
Bpliere anil promiDenccs, ho argued that it must be relatively 
small, iiecauae It could bear no higher proportioo to the acluaT 
liglit oF the cliromosphere than onflriiii^ iitniospherio glare bean 
to actual Kunlight, and we know this proportion is very small in* 
deed. Agaiu, as to light reflected fruni the atmosphere outsida 
the shadow-cone, or from the surroce of the earth, he Di'ged ItuU 
that aUu must be small, since not an; part of the atmosphere 
above thu ubserrer'a horizon was illutnintvt«d by more than a 
half-sun, while all the pnrts near the shadow-cone were in nearly 
total shadow. But a fatal objection to the view that the corona 
could be due either to the glare from the prominences or to light 
refiected from the enrrouniling air, consisted in the fact that eoch. 
glare ought to cover the moon'a disc. He then refoiTed to a num- 
ber of o^ervalions confirming the view that the coronal IiKbt b 
not terrestrial ; as the ap^arance of glare during partial eclipa«>( 
this glare alivajs tremting on the moon's disc; the relativetf' 
greater darkness of the central part of the moon's disc in ftonnlar 
eclipses ; the visibility of that part of the moon's diae which lieS 
beyond the sun in partial eclipses, the limb being seen dark on. 
Uie backgraund of the sky ; the visibility of the corona in portJsl ' 
eclipses, even Its most distinctive peculiurities having been recog>' 
nized when the sun's disc is not wholly covered ; and several othM 
phenomena. lie then adduced eviiicnces to show that a solaf 
appendage, which one would expect to appear during total 
eclipses, actually dues exist. First, the zodiacal light diovt 
that the sun is surrounded by such an appendage. 0r. Balfint^ 
Stewart's tiieory of this object, however physically sound, W»* 
opposed, lie urged, by too many astronomical objections to be 
accepted for a moment. An object which exhibits do appredabla 
parallax, which rises and sets ns the celestial objects do, and,'; 
maintains a position in the heavens having a nearly constant rel»-^' 
tion to the ecliptic, cannot by any possibility be due to any pecu-. 
Uarity of the earth's aCmosplieTe. Then Lcven'ier has shown tbl;^ 
the motion of Meroui7's perihelion indicates the preseneo of a riOET 
of bodies In the sun's iicighliorhood; and Mr. Btixendall htSi 
drawn a similar conclusion ft-om the meteorological recoidB of* 
well-known observatories. Lastly, judging of the meteor systoinir 
according to the laws of probability, we hav* every reason to bft-j 
lieve that for each one our earth encounters there mast be mtir ""' 
whose perihelia lie within the earth's orbit. Since the earth 
counters 56 such systems, it will be seen how enormous muM hti 
the total number. These should be visible during total eclipaeA, 
and since they would shine in part by reflected ligiit, and In pwC 
throngh thoir intrinsic light (for those which come as near the sur 
M some comets have been observed to do must be melted or e 
vaporized by the sun's heat), we have an esplanaiioo of 
contradictory accounts given by those who hate applied the poJ. 
lariscopG and the spectroscope to the solar coi'ona. Mr. Stand' 
remarked that there ought to be 3 sols of observations madewiOl 
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the polariscope next December, since if there were but two tha 
result would pi-obably be eontmdictory, as wns tha case with re- 
gard to the nbscrvations made in India, in 1868, and iu America 
last year. Different pai-ts of the corona onglit also to be exam- 
ined. — Nature. 

SOL&B FSOTCBEBANCEB. 

The following is a communication to the editor of the " Journal 
of the Franklin Institute" (Professor Morton) from Professor 
Young: of Dartmouth College : — 

"I write to infonu you that last Thursday, Sept. 22d, about 11 
A.u. Hanover mean time, I was so fortunate b,s to see the 
sodium lines d^ and d, reversed in tlie speetrum of the umbra of 
n large spot near the eastern limb of ttio sun. At the same time 
the c. and F, lines were also reversed, but with the great disper- 
sive power of my new spectroscope I see this so often in the aolat 
apolB, that it has ceased to be remarkable. 

*■ I am not aware that this reversal of the sodium lines in a spot 
spectrum has ever been observed before ; its revovsol in the speo- 
tra of prominences is not vei'y unusual. A small prominence on 
the western limb of the sun, which was visible the same forenoon, 
presented all the following bright lines, namely, C, D,, d«, d,, 
1474, b,,b,,b., 1989.5, 2001.6, 2031., f, 2581.6, 2796., and S; 
15 in all. 

"In the spot spectrum the magnesium lines ftj.&j, and b^, were 
not reversed, but while tlie shade which accompanies the lines 
was perceptiblj widened, the centra! black line itself was thinned 
~ ' lightened." 
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i 'Professor Young, of America, has made a remarkable observa- 
tion. On April 9, 1870, there was an exceedingly bright promi- 
nence on the Bouth-weat limb of the sun, near, bat not over, a 
large spot whioh was passing off. At the base of this prominence, 
which was shaped like a double ostrich-plume, the C line was in- 
tensely brilliant, so that the fitit could be opened to its whole width 
in atuaying the form of the prominence, but this line was not in 
the least distorted. On the other hand the F line, also very bril- 
Ii|pt, was shattered all to pieces, so that at its base it was 3 or 4 
times as wide as it ordinarily is, aud several portions were en- 
tirely detached from the rest. This is a most perplexing result, 
and seems to throw doubt on the interpretation which has hitherto 
been given to the displacement of the solar spectral lines. As 
Professor Yoong remarks, " Since the C line was not aimiiarly 
aSected, it is hardly possible to attribute this breaking up of F to 
cyclonic motions in the gas from which the light emanates, and it 
becomes very difficult to imagine a cause that can thus disturb a, 
gjn gle line of the spectrum itself." " Possibly," he adds, but we 
^B^St admit we can hardly conceive the possibility, " the appear- 
^^^^^ may be the result of local absorptio^isi !iA\.\a^ m^'o. « '^''' — 
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greatly widened bj increase of pressure or tecopei'ature." 
olher woriU, as wo unJerstand him, Frofesaor Youag would im- 

athat the bright F line was reallj undUtorted, thong)) widened^ • 
ile distorted abaorption lines belonging to some otaer element 
prodaced ttie appearance of abatteiiug. But apdrt from the diffi- 
cult; of assuming cyclonic motionx in this other element, around 
a relatively quiescent hydrogen-eore, wo know of do eleiueiits 
having lines close by F strong enough to produce the obserred 
result. The apparent dissociation of the F and C lines is a phe- 
" a Tery perplexing character, — Science Seview. 
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NEW OB8EBVAT0HT IN THE 800THKKN HEUISPEEBB. 

The following statement with regard to the Cordova Observa>- 
tory, to the foundation of which we have before referred, is ex- 
tracted from the last number of Silliman's " American Journal o[[ 
Science and Arts : " — 

" The Argentine Congress voted to establish a national observa- 
tory at CordDva.at the instance of President Siirmiento, and thronsh 
the exertions of the present Minister of Public instruction. Dr.. 
Avelleiiedtt, who invited me to organize and take charge of it, 
knowing my desire to extend the catalogue of the southern heaT- 
ens beyond the limit of 30°, to which the zones of Argelander^ 
extend. Bessel went through the ren;ion from IS" N. to 16° S.»; 
with systematic zone observations at Kouigsborg, which have slnes^ 
been reduced and published in two catalogues by Weisse, of.- 
Cracow. Argelander carried (he same systematic scrutiny with thft. 
Meridian Circle, from Bessel's northern limit to the pole, and after-< 
wards from Bessel's southern limit to S0° S. 

" Since then Giilissli8''0bsen'ed a series of zones for 30° a 
the south pole ; but the reduction of these, although very far )id-' 
vanced, wiis not completed at the time of his death, and thai 
manuscript is now stored somewhei'e in Washington. LetushcMJ 
that it may at some tijne be recovered, the work completed, audi 
given to the world. My hope aud aim is to begin a few degreUi 
north of Argelander's southern limit, say at 26° or 27°, and to- 
carry southward a system of zone observations to some declint^ 
tion beyond Gilliss's northern limit, thus rendeiing comparisons' 
easy with both these other labors, and permitting tue easy detaiy, 



of the corrections needful for reducing positions of aS 
one of the three series to corresponding ones for the other. It u 
of coui-se impossible to ari'ango m advance the details -' — "- --^" 

undevtaiwing, but my expectation is to go over the regi ji:;"^^^ 

tion in Bones 2° wide (except in the vicinity of the Milky Way,? 
where the width would be bat one-half as great), np to a deas^j 
nation of about 55°, after which the width would be gradually iorj 
creased as the declinations became greater. Within these zoaui 
all stars seen as bnght as the 9th magnitude would be observod,r 
so far as possible, moving the telescope in altitude when no bright 
star is in the field until some one becomes visible, according Wl 
the vell-kuown method uf xone-obBervations, For reducing On^ 



observations, liifferenlial nietlioda will probably be emplojecl, in- 
nsmuph as the timB now Hssigned fnr my abaonoe fi-oui home 
would bo inadequate for proper discussion of the correction re- 
quired for nice acteiini nations of an absolute character. Stiil, it 
)B mj present purpoae, so far as possible, to make such subsid- 
iary determinations as might hereafter be needed in any attempt 
at computing the observations absolutely. But as I hardly ven- 
ture to anticipate any opportunity of making a thorough deter- 
mination of tlie constants of refraction, or of the errors of gradu- 
ation, it seems best to arrange for a differential eomputaljon at 
least at first. It is improbable that a sufficient Dnmber of well- 
determined stars will bo found available even for this differential 
reduction, and the necessity may thus be entailed of determin- 
ing the comparison-stars myself, this determination, however, 
itself depending upon standard star places. So far as possible I 

Sropose employing those heretofore determined by me, and pub- 
shed by the Coast Sui-vey, which form the basis of the star 
jjlaces of the American ' Nautical Almanac' With these obser- 
vations of position it is my hope to combine others of a physical 
character to some estent ; but in the prosence of a plan implying 
so much labor and effort, it would be unwise to rely upon the 
possibility of accomplishing much more than the zone-work. The 
meteorological relations of the place are very peculiar ; but I dare 
not undertake any connected series beaiing upon these, without 
self-registering apparatus, which is beyond my means. Cor- 
dova is one ofthe oldest cities, andcontAins the oldest university, 
of the Western Hemisphere. It is situated in 31i° S. latitude, 
on the boundary of the Pampa, where the land begins to rise 
towards the group of mountains known as the Sien-a, de Cordova. 
It is connected with Eosario, on the Parana, by the Central Argen- 
tine Railway, which baa probably been already opened to travel 
through its entire length of about 280 miles, although information 
to that effect has not yet reached this country The two largest 
instruments will be aRepsoid meridian -circle of 64 inches' focal 
length, and 4j inches' aperture, and itn equatorial, by Alvan Clai'k 
ana Sons, provided with the 11-inoli object-glass, by Fitz, lately in 
the possession of W. Bntherfurd, who has supplied its place by 
one of 13 inches. A photometer, by Ansfeld, of Gotha, according 
to Zollner's latest form, has been constructed under the super- 
vision of Professor Zbllner himself; a spectroscope will be fur- 
nished by Merz, of Munich, and a clock by Tiede, of Berlin. The 
scientific institutions of the United States hnro afforded the expe- 
dition every possible assistance. Tiic Coast Survey lends a 
circuit-breaking clock, a chronogi'aph, and a portable transit ; the 
Smithsonian Institute lends a zenith telescope ; the American 
Academy of Arts and Sciences, of Boston (pi-obably), a photom- 
eter and spectroscope ; the Wasliington Observatory and the 
'Nautical Almanac' have greatly aided the undertaking by gifts 
of books, and by a manusci'ipl copy of Gilliss's • Catatogues of 
Standard Stars;' and from the astronomers of England, Ger- 
many, and Russia, important assistance has been freely and 
effectively contributed, in the order und sa'jexv'i^Ti il ■»»"■- 
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ments and apparatus, and by the gift of books, as well aa by int^ 
portant anci valuable suggestions. Four ossistanta will accomp&n; 
me, — Messi'3. Miles Rock, John M. Thomo, Clareuce L, Hatlt* 
tway, and William M. Davis, Jr. We hope to reach Biienoa. 
Ajres DOC later than the middle of August. The building is ui 
under conatruction in Boston. The meana available pi-oved inat 
quale for its coDsirucUnn acoording to the <mginalplau, which n^. 
in the form of a cross, with i square rooms about its centre, and tui- 
reta at its 4 extremitiea. One-half of it will be firat erected, and 
it is hoped that the remaining portion will speedily be added." — • 

ARTIFICIAL HORIZON. 

At the Troy meeting of the Araorieaii Associntion, Mr. Hilgard 
exhibited a very ingciiious arrangement of J. H. Lane, by whi(^ 
the vibration or riuple, which acta ao annoyingly under many cir- 
cumstances with tlio oi'dinaiy tank of mercury, is effectively sup- 
pressed. 

It consiats of a ahallow dish, with a cii-cular groove around its ^ 
edge, aud a cavity beneath, which communicates with the groove 
by a space, while by means of a tube air may be blown at will 
into the cavity. This cavity and the circular groove are filled 
with mercury. By blowing into the cavity, more mereury is 
raised and overflows into the central poi-tion of the dish. On n~~ 
allowing the air to escape aud the excesa of mercury to flow bi 
into the cavity, a film, held by ita cohesive foi-ce, ia retained o 
the surface, and, by reason of its thinneaa, tliia is incapable ~.^ 
maintjuning a vibratory or ripple movement, A touch with th# 
finger will instantly break up this surface ; but it is easily ra<^ 
formed, and experience has shown that it ia not deflected from iW 
boiizontal direction by alight inclination of the dish. 

THB MBW CAMBRIU&E TRANSIT INSTRUUENT. 

During a late visit to Cambiidgo, we had the pleasure o 
amining the above-named piece of apparatus, which has just 
added to the appliances of this observatory, and which conts 
many novelties of construction and arrangement (due to the 
vention of Professor Winlook) worthy of apecial notice, and w 
out doubt generally interesting to our t'eaacs. 

In the firat place, with reference to ita mounting. 

The pivots are not supported in Y'a, but on accou . 

weight of the instrument, as well as for other reasons deve^p 
by experience, have journals accurately fitted to them. The 
journals, in their turn, are not provided with means of a^nst' 
ment, but are peimauently attached to plates set in the piers, an' 
brought, by scraping and repeated- trials, to the exact surface n 
quired for an accurate a<^ustiuent of the instrument once for ad. 

Another novelty consists in the aiTangement of the setting 
levels and circles at the eye end, which are turned by a geK 
wheel, ia place of the clamp and tangent screw, whioh ia so apt (0 
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"run out" at a critical moment. The new movement is ex- 
tremely nmooth, gradual and convenieat, being always ready, and 
never •' running out." 

Ag.iin, the screw controlling the horizontal wire of the microm- 
eter in the eye-piece, beeide having the graduations for parts of a 
turn clearly marked on the aides of its cylindrical head, in such a 
way thnt they can be c&sily read, has a Btmilar graduated head 
connected with it by gearing, which records the whole number of 
turns in a like manner. 

The collimating lenses used with this instrameot are of unusual 
size, being in all respects similar to the objective, which is of &• 
inch aperture, and we should judge about 8 or 9 feet focal length. 

Other novelties have been mtroduced by Professor Winloct in 
the reversing carriage, by which the time required for reversal is 
reduced to a few minutes in ptaec of several hours. This instra- 
ment was made by Tronghton & Sima. — Jour. I'ranklin Inatitute. 

THE LIGHT OF WINNECKE'a COURT. (COHET I. 1870.) 

MM, Wolf and Rayet in a note to the " Comptes Eendus " of 
July 4, 1870, state that the spectrum of this comet is composed of 
3 luminous bands upon a continuous gi-uund. The extreme fee- 
bleness of the liffht did not permit them to determine their abso- 
lute position. Their aspect, however, appeared to be identical 
with that of the spectra of comets already observed. This iden- 
tity of the spectra of different comets and their difference from 
the spectra of nebulas leads the authors to hope that means will 
be found to determine the nature and origin of these singular 

They were struck with the feebleness of the spectrum compared 
■with that of a nebula of the same apparent brightness. That re- 
flected light exists in a sensible degree is proved by the fact that 
the light of this comet is partially polarized in a plane passing 
through the sun. 

A NEW AST E KOI D. 

Dr. C. H. F. Petera. of Hamilton College, Clinton, N.T., dis- 
coved, Aug. 14, tlie llltb asteroid. The planet was of about, llj 
magnitude. Sept. 20, he discovered the 113th asteroid. The dis- 
covery was made on Sept. 20, and on Sept. 31; the position of 
the planet was established as follows : 15° and 2& R.A., and 10° 
13' north declination. The brightness is that of a fixed star of the 
11th magnitude. It is named "Iphigenia," The planet discov- 
ered the 14th of August has been named "Ate." — Editor. 

ASTSOXOMICAL PRIZE. 

Professor J. Watson has been awarded by the Paris Academy 
of Sciences, the astronomical prize, .Lalande foundation, for the 
discovery of 8 new asteroids in one year. The planet Lydia (_8q. 
110), discovered by M. Boreliy at the UftTaeiWea 0\3S6Y>!a\*«^, o^ 



816 ASMCAL or flClMTIFia DUOOTKBT. 

the 19th of April, had at lOh. 33m. 13s. mean MarseilleB time, 
the followLn^ position: Bighl ascansiott 12li. 2m. 3Q.22g. North 
declination 6° my 38.8". Its horai'j motion haa l>eeD detenoined 
as follows : In right ascension, 1.76s., in declination + 2.20s, ; its 
magnitude is between 12 and 13. M. Borellj hud previously dia- 
covered 2 planets, bearing the numbers 91 and 99, in the aystem 
of asteroids revolving between Miirs and Jupiter. Tbe 91st haa 
now received the name of Egina, tlio 99th that of Dike. — Naiwrt, 

NEW COMETS. 

A new comet was discovered at tbe Obaervatory of MarseiUea 
on the night of the 28th of August, by M. Coggia. The positiow 
of the comet are ^iven in the "Comples Kendus" of Sept 5, 
1870. Wiunecke discovered a new telescopic comet at Carlsnih^ 
oa the niglit of the 29-30 of May. The position obtained by bim 
for May 30 is aa follows: M. T. at C. 14h. 13m. 34s. ; R, i "' 
fiOm. 9.5as. : Decl. + 28P 62' 18". 
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8TOBUS ANNOtmOED 1 

The following bill was passed in the U. S. House of i-,-- 
sentativesFeb. 2, and in the Senate Feb. 4; "Be it resolved, eto,,. 
That the Secretary of War be and he hereby is autborlzed and n 
quired to provide for taking meteorological observations at d.. 
military stalions in the interior of the continent, and at oth^ 
points in the States and Territories of the United States, and tai 
giving notice on the northern lakes and on tbe sea-coast, by ma^ 
netic telegraph and marine eigniils, of the approach and force of. 
Btorms. " — Editor. 

UETBOEOLOOtCAL. 

Professor H. H. Hildebrandson, of the TJnivcrsily of Upsal, Itt 
Sweden, has prepared 4 synoptical meteorological maps, wMdi 
cont-iin several features of scientific interest. It is generallj* 
known tliat a fall of the barometer is nsnally followed by an ii 
crease of heat, and viee veraa. But in Sweden, from obserTation 
taken from Lapland to Upsal, the barometer and therm ometOij 
frequently show resulta quite contrary to the general experienot 
of more southern latitudes ; the barometer often falls considerat^i 
while during the lung winter nights of this region tbe thermoin& 
ter generally remains stationary, and when storms are prevaled 
invariably falls along with the barometer. 

Expeneuce shows that in those regions an intimate relatioii 
exists, not only between (be variations of the pressure of tl"^^ 
atmosphere and those of tlio direction of the wind, but also b 
tween the movements of tlie barometer and thermometer durfaid 
serious atmospberio perturbations. The dampness of the aUeol 
phere being much greater in tlie south-east part of the tenitot] 
visited by a violent storm tbun at the opposite extremity, it is 
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to conceive that the atmospheres at those two points possess 
entirely different qualities, analogous, in some degree, to those of 
the equatorial and polar currents. 

• 

SALT IN THE AIR. 

From a series of observations, conducted with great care at 
Monaco, on the shores of the Mediterranean, a French scientist 
reports to the Academy the presence of a stratum of air 200 feet 
high, extending for miles inland, which is constantly impregnated 
with saline particles. This saline stratum, the writer asserts, is 
found on all sea-coasts,.is independent of barometric pressure or the 
hygrometric state of the atmospheire, and is due to the ** pulveriza- 
tion ^^ of the sea-water by the breaking of the surf upon the rocks. 
He contends that the phenomenon he points out must not be con- 
founded with what is commonly known as spray, which is of a 
coarse nature, and entirely local in character. 
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SIR BODEBICK MDRCH180N S ADDRESS. AFRICAN EXPLORATIOK. 

Sir Hoderick Ikpey MuRcniaoN, Bart., K.C.B., President of 
the Roynl Geographical Society, and Member of tlie Institute of 
France, delivered an address nt the meeting uf the BrilJah Asso- 
ciation, of which the following is an extract : — 

" Befoie I speak of some few of the contributions which will, I 
trust, be brought under oar considerntJon, ]et tiie glance at the 
rapid pi-ogress of discovery in recent yeni's, and, first of all, at the 
greatandimportant additions to pure geography which havebeea. 
made in Central Asia both by Roaaian and British exploreis. 
With all the western portion of that viist region in which lie lliei 
Kbanata of Khiva, Bolibara, and Khokan, some of you may rmw 
be acquainted, through the accounts of Russian obseirors, who' 
have fJready fixed the correct positions of the chief towns, nioaB»' 
tains, and rivera of Western Turki^tan. Proceeding eastwards' 
from the Sea of Aral, the Russians have, for the first time in iiis- 
tory, rendered the river Syr Dana (the Jaxiti-tcs of Alexander the 
Great) navigable by steam vessels of a limited size, and, fixing; 
military posts on its banks, have ascended towai'ds its souroes axS. 
taken possession of the populous and flourishing city of Tashkent; 
a great mart of caravan commerce. Again, Rassia has triumpbea. 
over the Khan of Bokhai-a, the savage ruler who in years gcmtf 
by barbarously put to death two British officers, Stoddart and 
donolly, and who has now met with a due humiliation. As peace; 
has been concluded between the Emperor of Russia and Aostf 
turbulent ciiiefs, who have now been rendered subordinate to a' 
great civilized nation, we may hope that the blossinffs of com-' 
merce will restore tliis fine region to some portion, at least, of tbq; 
wealth and dignity which it held in those ages when its n: ■--^^* 
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ruled over nearly one-half of the then civilized world. The crude 
and Ul-foundcd apprehensions wliich once existed that these sd- 
Tonces of Russia would prove higldy prejudicial to British India,' 
have, through due reflection, entirely evaporated from amoag 
British statesmen, who are now convinced that it is much better^ 
for the commerce and peace of both nations that intermediate' 
waning chiefs should be kept under by a strong power, Afte^ 
all, between the gi'cat territories of Russian Turkistnn and thoae 
of British India there lies the long, broad, and mountainons regiott' 
of Afghanistan, with whose present ruler we are on good termSi 
Sat wiiat about Eastern TurkisCau P some of my hcireva may Bay; 
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what about those enormous tructs which lie immediately to the 
nortii of tlie noith-wusieiii luonntiiina of British India, the Hima- 
layas, nnd Cftslimere ? The answer which I hiive given in my 
last adili'esH to the Royal Geographical Society is the most siitiS' 
factory explanation which canTje offered, and I here give the pith 
of it. The Russians have not advanced beyond the chain of the 
Thian Chan into any part of tliose territonea in which the cities 
of Kashgar, Yarkand, and others are situated. These oountries, 
which until a few years ago were held by the Chinese, and are 
inserted in all old maps as an integi-al part of the Chinese empire, 
have entirely extiipated their conquerors, and the mass of the 
natives, being Mahommedans, are now under the rule of a brave 
soldier of their own faith, who, under the title of the Atahgh 
Ghazeo, or leader of the faithful, has brought the people into a 
state of perfect order, afler having been in the most tumultuous 
and insurrectional^ state so long as the Chinese vainly attempted 
to govern them. 

"Tlie process by which an intercourse has been established 
between this Eastei-n Turkistan and British India has been bo 
eminently characteristic of the effortsof a powerful trading nation. 



I, that a very brief account of it may be acceptable ti 
some of my hearei-s in this gi'eat mart of commerce. Tea plan- 
tations having been succesafully cultivated by our countrymen. 
upon the soutleru and lower slopes of the Himalayan Mountaios, 
it occurred to a most able British civilian, Mr. Bonglas Forsyth, 
who was diplomatically employed in Caahmere, that the ponulai- 
tion of Eastern Turkistan having been so long accustomed Co drink 
tea, and having been entirely deprived of it since all intercourse 
with China had ceased, would gladly hail the reappearance of 
their favorite hevei'age, if a supply could be brought to them from 
the south. Mr. Forsyth accordingly sent a small sample (a, horse- 
load only) of tea across the mountains, as a present to llie great 
ruler of this new kingdom. .As this present was ' gratefuly' re- 
ceived.' one of our British tea cultivators at Kangra, Mr. Shaw, 
resolved to face all the difficulties of n passage through the lofty 
mountains of the Earakorum and Eueu Lun ; and, fitting out a 
cai-avan bearing tea, he conducted it himself in safely by Yarkand 
to Kashgar, where he was well received .by the Ataligh Ghazee. 
At first, indeed, things looked anpropitious, for Mi-. Shaw waa 
proceeding fairly and simply a.s a British merchant, when there 
arrived just at the same time a warlike-looking Englishman. This 
was Mr. Haywai-d, late of the 72d regiment ; and for a time both 
were placed en «uraei/{anc«, but most amicably ti'catcd. In fact, Mr. 
Hayward had been sent out by the Royal Geographical Society to 
erplore, if possible, that great desert plateau, the Pamir Land, 
occupied entirely by nomade Kirghis, m which ihe rivers Oxns 
and Zeiiifehan have their rise ; but being unable to force his way 
thither through certain disturbed tracts to the north-west of the 
Pnniauh, ho took a route which led him to Yarkand- The arrival 
of the two Englishmen, whieh at first seemed so unintelligible and 
suspicions, turned out to be in the end moHt aid^&xt\.&g«wv% \/a '^i\ 
parties concerned; for Mr. Haywavd had it to \Aa "gu'wet tote. 
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AMNOAI. or BCIEKTinC DISOOTBBT. 

llie latiliiilo and longtltude of pinoea never before visited by m 
geogi-nplmr, whilst Ml". Shiw, donajereiu, pruti6ed the Atuli^ 
Ghazee, not only by his maniKirs and uddreBs, bat particularly af_ 
his packasres of ten. 

: Easbgar and Yarkand, in Eaatein 
irned to British India, and the Yicerov^i 
the Earl of Mayo, seeing tbe prospect of eHtablisiiiiig a profitable! 
alliSiiice with this new sovei'eign, liis Excellency not only receivDfL' 
an envoy sent by the Ataligh Ghaiee Co hia Excellency and thv 
Queen, bnt has recently sent a specid British mission to that gresA 
obief, and for this important mission he has wisely selectea llr, 
Douglas Forsyth and Mr. Shaw as negotiators in the eatablishmenC 
of a treaty of commerce between the respective countriea. 

" A letter from Mr. Forsyth to myself, written on the eve of hli. 
departure fiiira Ladak, on the 3il of jaly Ust, and containing 
matter of great geograplilcal interest, will be read in the couraA'. 
of tbia meeting. It will be seen l>y this letter that, grand as are ' 
the geographical discoveries made by Captain Monlgometie ana' 
Ms pundits, a grander and richer 0eld than any yet describe^ 
seems now to invite exploration. I may add that I have received ' 
a letter from the Earl of Mayo, dated the 18th July last, in wUoh 
he speaks hopefully of this important mission. On our part, w9 
have thus opened out a market for our Indian teas, and also fbi 
many articles of British manufacture, in exchange for which w», 
shall receive not only specie, but also the fine eilks and wools of 
Turkistan, and many mineral products of those monntaiinB, soma 
of the peaks of which rise to upwards of 24,000 feet, and many o£ 
whose level tracts and plateaus are 14,000 to 17,000 feet above the 

" To obtain a full insight into the nature of this hitherto o 
known region and its remarkable ruler, I refer yon to an admi- 
rably clear and telling^ memoir by Mr. Shaw, published i 
'Proceedings of the Royal (ieogi'aphical Society,' June 7, 187D.. 
In making these observations, I would invite some of the eateN 

S rising merchants of Liverpool, Manchester, and other plaoM 
I this flourishing County of Lancaster, to transmit to Yaritand. 
vid Bombay and the Punjaub, some of their gayest bat etontest 
cloths and cottons; and I venture to prophesy that the Torkistui 
people will rejoice in the arrival at the remote Yarkand of ■ 
British good?, for which they will gladly excliange the prodnoU 
of their own country or pay in specie. 

" Bnt to return to geography : Mr. Hayward, nothing d&anted, 
by his first failure, is now endeavoring to explore the mysCerioiU 
Pamir Land, which no European has ever yet traversed, tjtoogli 
Lieutenant Wood, of the Indian navy, did, many yeara ago, 
reach one extremity of it, in an endeavor to determine the sotmB 
of the Oxus, as recorded in the tenth volume of the ' Jooinl 
of the Royal Geographical Society.' I earnestly hope that Mtt 
Hayward will be the first geographer who will have described 
this lofty region which the natives tenn, in their Eastern styls, 
' The Upper Floor of the World.' If he should traverse the 
Pamir Land, 1 have learned, ^s ooYtea'poQileiice with the Buft- 
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1 Imperial GeogTiipIiioal Society, that our eoimti'ymiin will 

^■iteii have a fi'ee pn^seiu^e granted to him tiivough All Russian 
Torktatan. It is thus tmtt our Bcience maliea ita cultivators of 
every nation as kindlr and cansiderate to each other as free- 
mfuoDS. Let me add tlint the Boyal Creograpiiical Sooietj has 
awarded its founder's gold medal to this bi'ave and energetic 
man ; and we feiTentiy hope that he will come home through 
Basaia before next year, to receive his well-merited reward. 

"The remarkable additions to geographical and natural his- 
tory knowledge, whioh have l>een made of late years by Bound- 
ing and dredjj^ng at great diiptlis in tiie oeean, have excited 
the ItTQlieat interest. The attention of modern geographers was 
long ago directed to this auliject by Parry, James Kosa, and 
Captain Denbam, R.N. The lost of these measured downwards 
iu the ocean, between South America and tlie Cape of Good 
Hope, to the gi-eiit depth of 7,706 fathoms, and thus enabled 
geographers to realixe the aphoi'ism of Alexander Humboldt, 
— that the greatest depth of the sea woidd he found to be at 
least equal to the height of the loftiest mountains. Subsequently 
Ih-. Wnllich, who ably served as the naturalist on hoard the 
' Bolldog,' coramandeJ, by Sir Leopold McCiintock, enunciated 
the then novel and surprising ti'uth that certain marine animals 
(including star-fish) lived at tlie depth of 1,260 fathoms, and even 
preserved their colors when brought to the surface. More re- 
cently, the scientific explorations of the deep-sea to the north 
and west of the British Isles, ns conducted by Dr. W. Carpen- 
ter, Mr. iT. Gwyn Jeffreys, and Professor Wyville Thomson, 
hare thrown much new light on this attractive subject. They 
have vastly extended our acquaintance with many submarine 
data, including the temperature of the sea at various depths, 
and have proved that currents of different tsmperatures — each 
containing a, characteristic fauna — are running, as it were, 
alongside of each other, or in contiguity, beneaUi the surface 
of the sea. These data, and a consideration of the vaiious 
species of marine animals which were found, are supposed to 
have had such material bearings on geological science that it 
would be a dereliction of my duty as an old geologist if I were 
not to endeavor to disentangle the unquestionably true, novel, 
and even startling facts which these researches hava made known, 
from one of those speculations which the eminent loader of this 
expedition has connected with them, and which, if acquiesced in, 
might seriously affect the inductions and belief of practical 



"Dr. W. Carpenter, in a lecture given in the Royal Institntion, 
in summing up his views as to the effects of the discoveries then 
made, thus- spoke : ■ The facts which I have brought before 
you, yet still more the speculations whioh I have ventured to con- 
nect with them, may seem to unsettle much that has been genei<- 
aUy .accredited to geological science, and thus to diminish rather 
than to augment our stock of positive knowledge ; hut this is the 
necessary result of the introduction of a new idea into any departs 
ment of scientific inquiry.' To this aUv\£mwA\\i«.^\n fta'coxm- 
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US AtlNDAl OF fldEKTtFlO DIBCOTEaT. 

Sound practical geologists, wbetlicT thej be unifoi'mitariaiis, cfttas- 
tropliists, or evolutionisU, like the great nutaraliat irba aoif- 
worthily prosidea over the British Asaociation, are all agreed ia, 
the fundaoiciital truths of this scieuce as established by positivS.' 
readings in the atone-books of nature, Thej are confident tba^ 
tindeniable proofs exist of an enormous succeasioii of depositB,. 
which have been accumulated under the seas of former periods, t 
each of which the physical geography of our planet, and with I 
the orders of animals and plants, wore very dissimilar from eac 
other, and also differ still more, an we examine backwards tf "" "^^ 
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earlier deposits, Arom those of the present day. We belieTe, npoO^ 
the evidences presented to ns, and irrespective of all theory, uiaC 
the vast accumulations under the seas of those penods have hat 
their relations to eaoh other thoroughly and conclusivDly estab^, 
lished by a clear order of superposilion. We fui-ther believe tiist 
the deposits so relatively placed contain, each of them, organU 
remains, which are, in great measure, peculiar to the one grea) 
group of strata which they occupy. ' 

" with these indisputable proofs of geological succ 
tablished by clear superposition of the formations, and the dW 
tioctive fossil characters of each, t necessarily dissent from tt 
BQggestions of Dr. Carpenter and other naturalists, thjit, inasmW 
as the present deep-sea bottoms contain abundance of Globigeri.Di 
with such animals as Terebratulidee, both of which differ ]h£ 
from the forms found fossil in the chalk formation, it may be li 
ferred in a broad sense that we are sttil in the Cretaceous peri™ 
Uay we not, indeed, by a similar bold hypothesis, affirm that 
stilt live in the older Silurian period? for, albeit no bimy to' 
then existed, many Glob igerinte, and creatures of the lowesE 
ganization, hivre been found in these old rocks and assoc]] 
with Terebratulidte and LingulK, the generic forms of whloli 
live. Reveling as I do those great naturalists who have eb< 
abundant proofs of the progress of creation, or, as othera tora 
of evolution, I hold to my opinion, matured by along experieni 
■whilst I dissent from tiie inferences of my friends Dr. W, Oar 
ter and Professor Wyv ill e Thomson, that the recent discov< 
may or can unsettle much which has been accredited to whu 
oall sound geological history, ns established on absolute obaerin 
tiona and separated from all theory. The new ideas which hM 
been introduced by the meritorious labors of Carpenter and b 
associates do not, as be has suggested, diminish the amount t 
positive knowledge. On the contrary, they augment jt; tbottl 
they do not shake, in any way, the foundations of geologbt 
science. I willingly grant, however, that these new discavflili 
overthrow the theoiy that defines the depths in the sea at wUf 
certain gronps of fossil animats must have lived. 

"Whilst on this topic, I rejoice that at this meeting wa are tol 
f\imished with an excellent paper by my distinguished mH 
Captain Sherard Osborn, on the whole subject of ocean deep^i 
soundings, ns ean'ied out by the Admiralty, and in which he W 
ilUiBti-nlii, by maps and seciions, ranch of his own most energol 
operalious in relerenoe to auVioianiiu wW^a^Xi^ . 
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*'ln connection witb the interesiing Bubjcct of the geography 
_^_ Ihe ocean, I may call yuur iilLfniion to a little work of great 
merit, wbieh has lately appenred under the title of ' Physical 
GeoKToriiy, in ita Relation to the prevailing WiDiia and Currents,' 
by Mr. J. E. Langhtou. A perusal of this book will show how 
wide is the field embraced by this importaut branch of geographi- 
cal science, and^t the same time how mucli yet remains to be done 
before we attain to a sntisfactory knowledge of those great move- 
ments of the ocean and atmosphere included under tlie terms 
gulf-stream, equatorial cun'ent, trade-winds, monsoons, and so 
forth. Mr. Laughtou, in the book to which I allude, has called 
in question the accuracy of the prevailing theories intended to ex- 
plaiD these ^raiffi and, in some respects, complex phenomena. 
The receiveo hypothesis with regard to the trade-winds, for ex- 
ample, first outlined by Halley towards the end of the seventeenth 
century, but developed by Haciley about 50 years later, and 
modified a few yeara ago by Maury, he shows to be quite inade- 
quate to explain all the facts of the case. This hypothesis, as is 
well known, assumes that the lower strata of the atmosphere near 
the equator, being overheated by the sun's rays, expand and rise 
into the upper regions of the aerial euvelope, their place being 
taken by a cooler air, which rushes from the higher latitudes ot 
the north or south as the case may be ; and, moreover, thai the 
ascending heated air travels backwards, as an upper current, to 
the latitudes where the cool wind originates, and then, deecend- 
io^ again, tlio aerial circulation is completed. One of the most 
Btnkiog objections made by Mr. Laushton to this explanation is 
that the equatorial zone is far from being the hottest part of tropi- 
cal and subtropical regions. He shows, as a matter of fact, in tne 
North Atlaaljc basin, that the Great Desert of Sahara has a tem- 
perature from 20 to GO degrees hotter than the equatorial aone ; 
C, so far from a cool current of aii' being drawn in from the At- 
tic towards this heated region, the north-east trades pass 
straight onward in their southerly course without the slightest 
indi-aaght towards the African coa^t. He also shows that there is 



o proof of a vertical movement of the air at the equator, i 
the latitudes where the upper currents arc supposed to descend 



again. A multitude of situilai' or pai-allel instances are adduced 
from other parts of the earth ; in fact, nothing has more surprised 
me, in perusing the work, tlian the great amount of reading and 
research the author has applied to the elucidation of this and. kin- 
dred problems. Having shown the untenability of the received 
hypothesis, he modestly advances a new one of his own. This is 
difficult, perhaps, to explain in a brief manner. But he shows, 
fi'om the most varied evidence, that the general movement of the 
atmosphere over the whole earth is from west to east ; and that 
in regions whore the prevailing winds at the earth's surface are 
not westerly, an upper and strong westerly movement exists above 
the lower winds. The ti-ade-winds, monsoons, and all other par^ 
lial atmospheric movements be shows to be chiefly eddies and re- 
flected currents of greater or less constancy ; and he confirms this 
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suppoaition by an eshaiistive examinatiun of the laws of move* 
meut of air and other 6ui(la. I may say, ia short, that oven-th 
who may Dot agrees with the nutlior^ reasoningE will find t, 

fileasnre and profit in sCud^iue the rich atore ol observation ai 
ucid argument contained lu this little work. 

" Among the many interesting papers which will be read befoi 
you during Ijie present meeliog 1 may announce two, on subje 
of great general interest, by General Sir Henry Rawlinson, — o 
ou the Site of Paradise, and the other on the River 0;iua, — 1h 
the frnits of long study and research, and sure to be batened . 
with the attention that everything emanating from so distil 
guished a geographer and philologist so well aeserves. An ia_. 
portaiit communieatioo from l>r. George Campbell on the Fhysioa 
Geography of British India is also expected, — a subjectT ' ' " 
has been for years a. special study of the author, during his 
dence in a high official position in India. Mr. T. T. Cooper,: 
traveller who nas distinguished taimaelf by his persevering 
deavors to travei'Se the diffioult country hetween Western CI 
and our Indian possessions in Assam, will read a jjaper on E 
em Thibut, in which he will dilate on Ibu commercial bearings d 
his explorations, which were undarlaken with a view to discovi 
a route for an overland ti'ade between the populous and produi 
live regions of the Yang-tsze-Eiang in China and the equ^lj ric 
and densely populated plains of British India. With regard I 
Africa, — that great continent which slill continues the prinripi 
field of geographical enterprise, — I have to announce that Mi. 
Winwood !^ade, who has recently returned from an explnra 
tion undertaken under the auspiciis of the Royal Gcographioa 
Society, and at the cost of an enlightened mei'chant, Mr. Andrei 
Swanay, will communicate to the section an account of liis hEUN 
ouBJonrnev to the Upper Waters of the Niger and to the Bos 
country. Mr. Reade explored a portion of the Niger not pi 
viously visited by any European traveller, and opened up a trt 
of populous country, in which ia situated the town of FambaiL 
containing 10,000 inhabitants, previously unknown to geogra 
phers. 

"In respect to those portions of Central America with whh 
many readei-s have become acquainted through the desoripUn 
of Stephens and Squier, I may inform you that yo'j will be inte 
ested in a communication from Captain J.. Carmichael ape 
oouDtries occupied by the Indians of British Hondui-as and YucaUi 
Ascribing an Eastern, and probably an Egyptian, origin to ,tt 
earlier buildings and temples of the aborigiual AmeriCiin IndlM 
and their idols, the author, who has explored the regions t 
describes, and speaks their language, entleavora to throw adii 
tional light on the subject. He confusses, however, that iq thM 
mysterious monuments he finds as much difficulty in a^ti^^^, 
them definitely to any race of men as British and other auUit 
have had in fixing the origin of our own most ancient monoui 
at home, such as Stonehenge and other Druidical i'«ina 
He differs from Stephens and Squiur, and those authors'i 
do Dot assign a great anlit^mtj to vV&sc teliijuiai, and shows 1 



when the Spaniai-ds took possession of the country sevei-al of the 
colossal buildings and temples had even then a very antique 
appearance. Captain Carmicrhael discusses with spirit the ques- 
tion of the former use of the huge and lofty tumuli which abound, 
anil suMesta the probabilitj' that many of the well-chiselled and 
beautifully formed stone buildings and oraaments were fashioned 
into their present shapes by stoue implements only, all the arrow 
and spear heads which ho found being made of obsidian. The 
Indian king of these parts liad a palace at Guiche, which, accord- 
ing to Torquemada, rivalled that of Monte^ama, in Mexico. The 
enthusiasm with which Captain Carmlchael describes these old 
mins will, I hope, secure the attention of the section. 

" Two of our secretaries, Mr. Clements MarkhaiTn and Mr, 
Major, will communicate papers, — the first being an outline of 
nn elaborate work he is preparing on the history and progress of 
all the surveys in India; the latter on the long debated question 
of the so-called Land-Pal! of Columbus. 

"Governor William Gilpin, of Coloi'ado, who has recently 
reached our shores from that gi-and central region of North 
America, will, I trust, favor us with a sketch of that rich melalif- 
erous, mountainous country, which 10 yeara ago he thoroughly 
described, when he energetically advocated the execution of that 
gigantic railroad which now happily connects the Pacific and 
Atlantic Oceana. 

" A strong desire on the part of the council of Hie Royal 
GeographicaT Society to induce the heads of our public schools 
to promote the study of geography, on a plan prepared by 
Mr. Francis Galton, led us to offer annually 3 medals, to.be com- 
peted for in an examination directed by the Society. It gratifies 
me to announce in this town that in the 2 years during which 
these honors have been distributed, the medals adjudicated each 
year have been won by youn* men in the public schools of Lan- 
cashire, namely, Liverpool College, and Rossall School, near 
Fleetwood. When we consider that all the leading schools of the 
United Kin^doni were invited to compete for these honors 
(and several of thorn did so compete), the fact which I have just 
mentioned does great honor to this prosperous mercantile county, 
which among its riainw generation doubtless contains many a 
youiig aspirant to win the fame of Raleio;h. 

'• Imay conclude this address by dwelling, for a few moments, 
on the topics which, of all others, most intelrest myself, and I 
doubt not, the great majority of niy countrymen, — the explora- 
tions of inner equatorial Africa by Sir Samuel Baker, and of 
Southern Africa by Dr. Livingstone. Sir Samuel, being thor- 
oughly well suppotted with those appliaoceB which the Vieeray of 
Egypt has so liberally afforded him, will surely add largely to our 
acquaintance with the vast central and watery region on either 
side of the equator, A letter which he wrote to me from Khar- 
toum, in March, 1870, stated that, having received in sections, on 
the backs of camels, all the vessels of his river and lake flotilla 
from England, as prepared by Mr. Samnda, he was fuRoC Vs^ 
and confident of success. Recently,! have i;ece\\e4.a.\o'a?,'«^Ti^ 



I 



S2b AITHTTAL OT BOIBMTIFtO DtBOOTEBT. 

most interesting' lettei' rrom him, wbich will be read at the pre*- 
ent meeting, and wliieh grnpliically details the difficulliea 
wbich lie has triumphed to the present time. 

" We learn from this letter that Baker, starting from his ei 

' on the White Nile, iu lat. 9' 26*, next November, can only n 
Gondnkora much later than he anLicipatod ; we have FurtheT ti 
refl«cl upon the fact that, after aiTirin^at that plac _ 

difficulties would cooimence ; for, in the Ban country, peopled b^ 
negi'oeB who hare been rendered furious and wretched by crue' 
slave-deal era of various uatious, he would also have to traaspol 
all his vessels and materials along the right bank of iliefiile, 
where the great stream flows over granitic rapids. He has also 
to cai-ry all his goods over the Asaua River, a great tributary ot 
the Nile, by a wire or chain bridge, wbich he nad to consbiiot. 
Havino; vanquished these obstacles, and having reached that pat; 
tion of tbe Nile in which hia vessels could be launched, he wonld 
then sail op the stream until be reached bis own great lake, UM 
Albert Nyanza. This accomplished, and cheered by bis ctiarming 
and devoted wife, he would be thoroughly master of a potitiso) 
wholly unprecedented in the bistoi'y of African discovery. 

" As I have already alluded to a very barbarous tract throng 
which he would have U> pass, and which was formerly traversal 
by Speke and Grant, I would observe that it is specially to said 
tracts that Baker holds instructions from the Khedive to extirpaV 
the cruel slave-dealers who have brought about these horrors bf^ 
tiie robbery of their ivory fi-om the natives, and the capture a , 
women and childi'eu. I specially make this allusion, because I 
mistaken notion bad arisen in Egypt that Sir Samuel proceeded 
on a mission to abolish slavery altogether. Now, aa every Egyf 
tian household contains slaves as their only domestic servants, m 
learned from our associate. Lord Houghton, when be visited tl 
Suez Canal, that the Egyptians were much prejudiced a^ 
Samuel. But no such Quisotic, and I might say impossible tM 
has been assigned to Baker, for domestic slavery is ing — •-' 
in all paita of Afiica as a regular institution of the land, 
cious and cruel slave-dealing and robbeiy may, however, I 
thoroughly put an end to ; and this my friend has already ooi 
monced, through the agency of Egyptian soldiers. Of his enersj 
in these philanthropic measures you will have a pregnant prooTa 
the letter which will be I'ead to you. In this way tbe poor AfiiatI 
serf may be assured that when he sows his grain be will rei^j 
crop at a future day. 

" I can well imagine the delight with which Baker will d 

with his flotilla the western boundary of bis great lake, and 4 
lineate tbe coui'se of those lofty mountains on its western elm 
which he had only seen at a great distance in his form 
We mf^ also picture to ourselves how he would rejoice in o^._.,^^ 
ins wide tracts of that vast unknown interior in which large hoBjfi 
of^water lie, which are supposed to feed the Congo. The pM 
of the compass, however, which will be first sought by the intr"^^^ 
voyager will, I doubt not, be the southernmost end of the A 

NjaasA, because it is there thsA ^ie lii^^ija for the bappinesan 
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g in witli and relieving his great coiitemporarj Livingstone. 
__ . Jeed, that indomitable missionaiy, who unquestionably stauds 
"^at the head of all African explorers, should succeed in tracing a 
connection between the waters of the Tanganyika Lake, where he 
was when we last heard from him, and the south end uf the Albert 
Nyanza, why, then, the meeting of these two remarkable men 
will be the happiest consummation of our wishes. And if that 
should be accompliahed. Sir Sutnnel Baker himself will, I doubt 
not, cheerfully award the greater share of glory to his fellow-es- 
plorer, who will then have proved himself to be the real discov- 
erer of the ultimate southern sources of the Nils. In waiting for 
the solution of this great problem I adhere, in the mean time, to 
the opinion which 1 previously expressed, that if Livingstone be 
Btill at or near Ujiji on the Lake Tanganyika, to which place sap- 
plies have been sent to him, he will at once proceed to determine 
that problem, and will not think of a I'eturn to England until the 
grajid desideratum is carried out. Judging, iodeea, from his own 
original observations respecting the course of those rivers which 
take their rise in 8" to 9° S. lat,, and believing as he did that roost 
of them flow by the western aide of Lake Tanganyika, and do not 
enter that lake, it seems to follow, that in pursuing a N.N.West^ 
eriy direction several of these waters must feed the Con^o and so 
issue on the west coast. If such should prove to be the fact, why, 
then, this great traveller will have been the first to determine the 
true sources of both the Mile and the Congo. 

" And here I would ask why any one who knows what Living- 
stone has undergone should despair of his life simply because we 
have had no news from him during the last 15 months? Did not 
much moro than that period elapse whilst he was in the heart of 
Africa without our receiving a word of comfort respecting him ? 
By the lost accounts he was hospitably received by Arabs who are 
friendly to the Sultan of Zanzibar, who is Livingstone's patron, 
and also a protector of the negroes. I have received a latter 
from Dr. Eii'k at Zanzibar, datea 29tb June, 1S70, which has com- 
forted me exceedingly ; for, sanguine as 1 have been as to the 
safety and success of Livingstone, I am now better supported than 
ever in my anticipation of his ultimate triumph. Dr. Eirk thus 
writes : ■ News has reached me by natives fiom the inteiior that 
the road is now clear, and that the cholern did not pass the town 
of Unyanyembe'. Livingstone is therefore out of danger, nod I 
hope the stores sent have now reached him. The rainy season 
being at an end, Unyamwczi caravans are dailv expected, and 
will no doubt bring, if not letters from the doctor nimself, at least 
news of hiio from the Arab governor of Unyanyembe. The coast 
near Zanzibar is now healthy.' Looking, then, as I do, to the 
astonishing and enduring resolution of m^ friend, and his thor- 
onghly acdimatized constitution, remembering; tliat he has ali'eady 
gone successfully through privations under which even his ab- 
taciied negro youths all succumbed, I still hold stoutly to the 
opinion that by reaching the Albert Hyiinza he will determine the 
great probleni of the water-shed of South Africa, and then return 
to embrace bis children, to whom he ia dc\oVe4Vj 'a.^!ia*iaii&, ■asA. 
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receivft Iho plnudils, nut rrnlj of hia admiring countrjmeD, but of 
•Jl civilized men. Shouli! tbU h»ppy liiiiiie be brought about, ha 
will havB the great additional delight of fiadiag bere bis venerable 
ikther-in-lnw, the Rev. Robert Muffat, wbo, after hulf a oentaij 
of succBasfol missionary labors, is present at this meeting of tbja 
British Asiociatioa. 

" In eonelusion, I have the honest satisfaction of knowing that) 
U president of the Ro;al GeogMphical Society, find as the ainoerc 
friend of Livingstone. I have, with the waru niil of my deeply 
lamented friend, the Earl of Clarenilon, been successful in urginff 
our governDient to relieve the great ti-areller who was gazettea 
aa her Mitjeslj^s consul to all the kings and chiefs of the interior 
of Africa. I have only to add that if diplomatjsts are I'ecoaipeased 
•coording to the energy and eapiicity with which they execute 
their duties, I conBdently anticipate that, on bis return to Britain, 
this und^tunted envoy to uultnown lands, this sound geograplier 
ftnd zealous Christian missionary, will not only receive a becom- 
ing pension, but will also be honored by some distinction of tiia 
Grown, which assuredly our beloved queen will gladly con&B 
upon him. 



SIB SAMUEL BAKEICS EXPEDITION. 



■' TOWFIKEEYA, WHITE NiLE, Lat. 9° N. 26', AfBIOA, 

15lh June, 1870. 

"Mr DEAR SrR Roderick: — I have established a statJon at 
this impoi-tiint point of the ShlUook couiitiy, in which I ahail put 
the rainy season. I have erected g;alvanized iron magaziaes, SOCf 
feet in length by 30 in width, wiihiu which I have stored all pa>u 
visions and materials, and my flotilla of 53 vessels lies nuxawt 
along the wharf. The troops and Europeans are in fair baaltb; 
they are lioused comfortably for the wet season. 

"Mr. Iligginlioiham (en^neer-in-chief), after great exertioa 
and untiring energy, succeeded in transpoiting the steainevB and 

' ' !vy aci-oss the desert to Khartoum, with which he followed 

the White Nile. All bi'anches of the expedition thus 



life or thiit of a boi-se, although many of the latter had b 
brought so great a distance from Cairo. 

" Thus f^r all has been successful. We are in excellent tu 
and I am foilunate in the possession of such ti'ustwnitby aids 4 
my nephew. Lieutenant J. A. Baker, R.N., and Mr. Uiggiik-9 
botham, to whom I am extremely indebted, as iliey rsliere ir'' 
&om much toil and anxiety. The steamers and other rees 
which failed iu the pasa.'kge of the catitraott between CAiro 8 
Khartoam will, I trust, join me here before November, as I ^(»>.V 
pose leaviiig this during the first week of that month with reli^ ^ 
[ Kuvemeiits Ibr Qundokoro. 



"The great cliffieuliies esperieneed by Mr. Iligginbotham in 

e pti93!ige of Cbe Nubian desert with ao large a Cilravaa of up- 
watdsof 1,800 camels, laden with unmanageable loads ofmsteri^, 
oauBsil a dcla; which lost the favorable season for the White Nile 
Toyagr. The unfortunate festivitiea attendant upon the opening 
ol the Suez Cunsl iiod also delayed my departure from Egypt, as 
no steamer was disengaged. The failure of the passage of the 
cataracts by thu 6 sleamera and large-decked vessels from Cairo 
was a severe embaiTassment, but the climax to the seiies of con- 
tretemps was tiie total want of prepnratioa at Khartoum, where I 
had expected to have found an organized fleet upon my arrival 
from tgypt, accoi-ding to my instructions given some months 
befon^hand. These delays ai-e insepai-able ^om African affairs. 
Thus, instead of starting from Khartoum in December, we left on 
the 8th of February. Previous to my departure from Ehartoum 
I was assured that the Great White Nile had ceased to be a navi- 
gable river ! 

" If yoti refer to my work, • The Albert Nyanza,' you will 
remember my description of the dam formed by floating rafts of 
vegetation, which, by accumulation, has caused an obstruction ia 
the river before the junction of the Bahi* Gazelle and the Bohr 
Giraffe. It appears that since my passage of the river in 1865 
the dam has been entirely neglected by ^e authorities at Khar- 
toum, and the river, thus le&, to its own vagaries, has exempli- 
fied the principle that has formed the weary wilderness of raarah 
and decomposing vegetation that marks the course of the White 
'Nile. 

" The vast masses of floating islands continually brought down 
by tbe stream have now formed an addition to the dam, and 
have produced a new district of many miles' extent beneath which 
theriver passes by a subterranean channel. Thus the White Nile 
has literally been closed to navifiotion. Tbe slave-traders, thus 
ehut out from comraunieation, with their old field, had discovered 
a passaofe to Gondokoro through the Bahr Giraffe. 

" In tue ' Albert Nyanza ' you will see that I declared the Bahr ■ 
Giraffe to bo merely a branch of the White Nile, quitting the main 
river in the Aliab country, and that it was not an independent 
stream like the Frobat, as laid down upon former maps. This 
ia proved to be correct. 

" I left Khartoum with 6 guides, intending to adopt the new 
route, via the Bahr Giraffe. On the 17th of February we entered 
the mouth of the river in N. lat. 9° 2Q'. The water was 19 feet 
deep, and the current about 3j miles per hour, with a breadth 
from bank to bank of about 60 yards. At the time the surface 
was about 5 feet below high-water mark. 

" The mean course ot this winding liver was from the south- 
west. Four small granite hills formed unmistakable landmarks 
in the boundless flsits within 15 miles of the junction. Fine 
forests bordered the river for about 80 miles, diversified by 
plains of extremely fertile soil. Bevond this the wood was 
scarce, and the forests were at intervals of 70 or 80 miles. Aa 
we proceeded tbe wood ceased altogelbet, a-tkA. 'dci« '^kveoki^ 
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depended upon the supply of fuel which I bud stared in vessels 
in tow. 

"At the djatance of about 180 miles from the junction tha 
dry land disappeiired, &nd we sailed tlii'ough endless marsdi, 
vbere tho nver narrowed to a width of aliout 40 yiirda. lb 
was in a, deep, narrow chanDttl that wo were nearly wrecked 
by a sarage hippinHttamns, which recklessly charged the boats, 
breaking 3 floats from the atearaer'a paddle, and then, stiiking 
my iivn diiihbeeak, he' cul 2 clean holes tbi'ough the bottom 
plates with his sharp tusks, and we shonld have sunk in 10 
minatfis without tbe assistance of the steamer's crew and engi- 

" As we drew nearer south the rapidity of the current dimin- 
ished, the river naiTOwed to a width that would barely admit the 
passage of the steamers when rounding the sharp bends. By 
Oegrcea the channel disappeared, and the flotilla became fixed ia 
s boundless sea of hi°;h grass. This was in lat. by observatioa 
7° *7' 46", and by dead reckoning 272 miles fi-om the junction of 
tbe river with the Mile. 

" Our euides, nevertheless, declared that the White Nile could, 
be reachei) by this route, should we cut a passage for the b<HU« 
throng the floating marsh and swamp grass. The ta$k appeared, 
hopeless, as no sign of open water could be distinguished ^om the 
masthead, and tbe quality of the marsh resembled sugar-cane ia. 
thiokness and toughness, while the tangled confusion of decaying 
vegetation for a depth of 5 or 6 feet could only be compared M 
a mixture of flsliing-nets, ropes, mud, sailors' swabs, Kponges, aod* 
canes, all compi'eseed together in a firm mass, beneath which, 
the water was from 10 to. 12 feet deep, while ^-ass about 9 feet 
high covered the surface to all points of tbe horizon. 

■■ With abont 1,000 men we worked for 32 days, and out aboat- 
8 miles of canal, through which, by dismounting the puddles, wa . 
warped the steamers, and with immense labor we aacceedecL.' 
in pushing the fiotilla through a ch^n of small lakes separated, 
from each other by Intervals of tnarah. Tiiese lakes we discov- 
ered from time to lime as the canal progressed, and the int^rveit- 
ing marshes between them formed a total of 8 miles' cutting, 
which enabled us to traverse a distance of 32 miles. The sight « 
open water from time to time was cheering to the men, fatigoed,* 
and sickened by hopeless labor in muu and stonch. Wo at length 
reached the unmisuikable 0[Mtn river ; di^ land appeared on eithei : 
bank, and forests within 2 miles. Herds of antelopns and bofio-i. 
- loea were on the plains, and the rifles secured a supply of meat, 
which was much needed. The whole force rejoiced in the pro»^ 
pect of reaching the Gi'c at White Mile, and the flotilla of34vesseU<- 

IBiuled meiTily on. Suddeuly the steamer grounded, and one by 
one the other vessels Ibllowed the example. There was no depth 
of water. 
'* My diahbeeak, being of iron, had a light draught, and I pushed 
on in advance for about 3 miles, carefully sounding the ebtumel. 
Tlio general depth was only 3 feet. The steamers and heavier 
pesseJa I'cquired 4 lo 6 [<:et. tiX. leuijc^ the light diah- 
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T., I pi-nceedi!t( hi » stnull rowing boat, hoping that wu might 
find deep water before u9. We were quickly heaJ;ei], us the chiiD- 
oel divided into 3 iiraiiehes and onco more flowed tiiroiigh Taat 
marahea. There was not suffioient water for the rowing-boat, and 
she grounded upon a bed of Hand. The riyer waa impasf^ahle. 
On tne following morning I attempted ii surrey of each diannel, 
bnt ail were alike ifflpassable. The pninful fact was establiBhed 
that the roato by the Bahr Giraffe ia only pi-aclicable during the 
season of flood. 

"The rainy season waa close at hand. Already we had Buffered 
from several storms ; proviaions were damaged ; 160 men laid 
down with marsh fever; some lives had been lost, and I daily 
expected the arrival of Mr. Higginbotham and party from Khiir- 
tonm, who, with a small force, would have been lielpleas in the 
ever-closing m.irshes. The floating masses in many instances 
closed the newly made channel a few minutes after the passage of 
the vessels ; thus a weak force might be hemmed ia like a ship by 
ice-floea in the Arctic Sea. 

" I had beforehand determined that in the event of an insur- 
mountable obstruction, I would form a station at a convenient 
point upon the White ISWf;, at which I could unite all branches of 
the exjiedition, and prepare for the favorable season in Novem- 
ber. We (herettoi-e quickly reti-aoed our steps, cutting through 
thorn poitions of the canal which had closed ; and, remounting 
the paddles of the steamer, we ran down the Bahr Giraffe at 10 
miles an hour, in advance of the flotilla, and took up a position 
for wood-cnuiiig in a forest on the Nile banks, within 6 miles of 
the Bahr Giraffe junction. At this point we were joined by Mr, 
Higginbotham and troops from Khartoum, together with the sec- 
tions of steamers and machinery which he had so ably conducted 
thi-oogh the deaert journey from Cairo, Dr. Gedge and the 6 
English engineers and mechanica were also with nim in good 
health and spirits. My exploration of the Bahr Giraffe had aaved 
them much, difEculty; but this waa not the only good of my 
return. 

" The Turkish governor of a settlement on the jower White 
Nile (Fashoda), thinking all chances of detection impossible, had 
made a razzia on this portion of the Shillook country, and was 
kidnapping slaves and cattle under the pretence oi*^ collecting 
taxes. Having received this informiUJon from the people, I came 
suddenly upon bim with 2 steamers, and caught him in the act 
with 150 slaves (women and children), 71 of whom were crammed 
within a small vessel. He was accompanied by about 3&0 soldiers, 
exclusive of a few in-egular cavaliy, with which force he was 
harrying the country. linsisted upon the immediate libei-atioa 
of the slaves, and, as the poor people wore within sight of their 
villages which had been so recently pillaged, I had the satisfaction 
(^ returning them to their homes, to their great astomshment and 
to [he confusion of the slave-hunting governor. 
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" I tlien made an excursion to seek for a fnvorable locality f« 
A permanent station, ntirt succeeded in discovering' Ihe epot fron 
wnii;)) I write, — a convenient position on tbe eiist bank of thi 
Whil» Nile, opposite the Shillook country, with which tidbe IlutTt 
established Ihe most friendly relations. 

" Tbe Egyptian Government established a station 6 years ag« 
within the Shillouk countir for the pui'posB of suppi-esaing fto 
slave-trade ; this station (^Faaliodaj) is in north latitude 9° 6^ 26" 
by obsoiTatioii9 taken during this journey. No icnprovement has 
been effected by the representative of the gorernment; but tfaa 
entire countiy is a aceoe of anarchy and confusion, the govenun; 
Betting the axample of pillage, Tliere can be no dotiht that tba 
Shillook with good govemnient would become a valuable portloii; 
of Egyptian tenitmy. Thesoil is tbe most productive; thepopu 
lation is estimated at a million, and the natural production is col ^ 
ton. Rice and soveral species of vegetables grow wild, including; 
the grape, Tine, and asparagus. Thu country abounds with fot> 
ests of pine timber, and the river is without obsti'uction direct U 
Ehaitoum. 

" At present there is no trade, as the natives have do encottp 
agement fi'om the authorities, but with fair dealing and secutity- 
of life and property the entire Siiillook country would became an. 
extensive cotton-lield. Although generally naked, the natives 
demand cotton cloths, wliieh they receive with eagerness in bar- 
ter for supplies. They have already commenced an exchange of ' 
tlieir cotton for manufactured goods; but the (Quality of their cot* 
ton being inferior from the absence of cnltivation it would hardly^- 
bear tbe cost of transport. 1 shall introduce during this rainy 
season the cotton-seed that I bronght from Lower Egypt ; this I 
shall give to the chiefs, who well understand tlic advantage of an 
exchange of their natnral productions for manufactures. Th» 
people are naked from necessity, and not from choice. 

" As the cnmp is now completed, I shall tuiii all hands to oulti- 
yatioD. I have now 1,500 men who will be employed in agricul- 
ture, to produce during the rains the snppliea of com that will ba 
required for the advance in November next. 

"The advantage of this settlement was proved shortly after; 
our anival by the capture of a slnve-vossel that attempted to' 
pass tbe station. Upon this boat I foaud 150 slaves packed libs' 
sardines, and concealed beneath the fore and a<t decks. Tb9: 
Blaves wore liberated, their names ragisteved, and each individu^ 
was given a ticket of freedom. The commanders I have p1aoe4> 
in irons. One of the first works of my English blaeksmiths wu 
to cut through the chains that secured the unfortunate cbildrenv. 
Thus I have already had tbe satisfaction of releasing 305 of thesr- 
miserable creatures, mostly women, younff g^rls, and boys. ] 
have no doubt bis Highness the Viceroy will appoint some trnstf 
worthy person to command this station after my departure. 

" I nave received information froniHbc Shillook chiefs concern- 
inganew channel that the river has formed, connecting the upperv 
ana loner pniiions in the region of the dam. They declare this 
to be navigable, and tbej liave oCeici \hevi: seivices as guides. I 
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intend to malte an exploration witli their aasiatance when I shall 
have completed lay )in')Ln<;eiiients in this station. I shall take 2 
Bteamcra »nd 2 diabbeeaks in tow, with 50 or 60 men. Should 
this good news proTS to be correct, there will be no difficulty in 
November next, as I flhall return here with an accurate knowledge 
of the passage. Should tliere be no aavignble pikssuge, I shall 
cut through the greut dam and open Dp a permaneat channel, 
with A Force of 2,000 men. 

"I am thnnkful that Ladj Baker and myself have been free 
from all ailments. My 6 English mechanics are industrious and 
well-conducted, and arc good repreaentatices of tlio working- 
olaeses of England, in a dUBcult and trying enterprise, where 
patience and stability of character are neaeasary elements. The 
Egyptian troops are orderly and resigned : the black soldiers are 
ftili of vigor. 

" I regjet, my dear Sir Boderick, that I cannot yet g^ve you 
much geographical information ; but this expedition is not one of 
simple eicploi'ation. There is a grave responsibility with so large 
*< force in Central AlVica, far distant fi-om supplies, and much 
c.mtiou is required in the advance. Pray God that we may meet 
afain, my dear friend. With ranch lore fiMra Lady Baker and 
m.'self, ever affectionately youra, Samuel Baker." 

S'r Roderick Murchison, at the conclusion of the letter, said that 
Sir Samuel had given an earnest, by what he had already done, 
of what he would accomplish. It was gratifying that he wa» 
putting into execution that act of the Viceroy, to stop the pillage 
of villages and tie abduction of the women and children. 

STONE IMPLEMENra OF WESTERN AFRICA . 

Sir J. Lubbock, Bart., F.R.S., at the meeting of the British 
Aasociation, delivered some interesting I'emarks on " Stone Imple- 
ments from Western Africa." He said that, considering, of all 
the great continents of the world, Africa was probably the most 
backward in civilization, it was remarkable how deficient it was 
in atone weapons. lie thought this was no doubt owing to the 
abundance of sands containtng iron, and the facility with which 
iron WHS obtained and prepared for use. This infrequency or al- 
most alisenee of stone implements in Africa had been alluded to 
on vaiion.-i occj^ioii-i Ijy those who had found a difficulty in recon- 
ciling it wiili iln' wi'll-fonnded theory with respect to atone having 
preeciloii mi.-hil-. ; liiit although stone implements were rare, they 
were ii'it idin^.'tlu'r unknown. Ue (Sir John Lubbock) had 
brought r^oLue whicli bad been sent from the Cape of Good Hope. 
The spear-lieada in the collection had a remarkable similarity to 
the spear-heiuls whicli were found in Europe and elsewhere. He 
believed tliLtt never before from this place had anything been dia- 
oovered that could lie called an aiTow. Sometimes small articles 
of stone were ciiUed arrows which should not be called so. It 
nught very well be believed that a sava-gQ woa\& 'oe ■^erj i»;n&^ 
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Indeed in the iiin,iiner in which he manufactured his arrow-heads. 
It took him, perhaps, a day or two to get near hia large, bo that I^ 
would be very provoking to him to lose hia game, and it would, 
thererore, be an economy of time lo bestow a considerable perioi 
OD tlie roanufaetuve of ari-owB which would be tolerably true, aiu 
would give him a chance of killing bis game. TbU being S0|. 
notliinu; should be taken for an aiTow-head which did not present 
tiie imlubitable featttres of that weapon. The aeraper, which wad 
well known in Europe, was not much I'epresented in Africa, and 
tlie ppet'imen which he (Sir John Labbook) had got from the Gaps 
of Good Hope was the only_ specimen of the type which was 
known. Sir John also exhibited Severn] stones, with respect to 
which he said there wae a notion that they were thunderholts, an j 
in consequence they were used as charms, and also ground dowa 
and drunk in water as medicine. It was only when the rememi 
brance of these things passed in to tradition, and they bad ceased 
to be used in every-day life, that they became mysterious, ko^ 
were used for medicine and as chai-ras. The depth at whidi 
these stones were found showed that they wero not of yesterdayi 
but could not be taken oa evidence that they wero of great anti^ 
uity. Exhibiting an axe of stone from Western Africa, Sir Job 
plaeed beside it several similar weapons from various parts of.tli 
world, pointing out that they were all of a very simple ' 
ter. In conclusion, he objected to the opinion which was Terr 
generally entertained, that anthropologists considered that a^ 
Btone implements belonged to the stone age, that all brouse aftlq 
oles belonged to the bronze age, and all iron articles to the iros 
a^e. Still, considering the abundance of ores of iron in the diB> 
tnct from which his specimens had been brought, and the faciUl^ 
with which they could be smelted and metals obtained, and ye^ 
stono had been made use of, they must believe that the stor 
axes belonged to the time before the negroes of the Cape had b 
come acquainted with metals. 
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Mr. John Plant, F.R.A.S., at the meeting of the British Asaox 

elation, read a " Note on a Flint Flake Core from the Eivei' GraTfl) 
of tile Irwell, Sallbrd, Mancliester." He said the upper valley o* 
the Irwell was overspread with tilt and sandy layers. Terraee .^^ 
above 200 feet in elevation were very^distinct in places. Tin 
river now flowed over the beds of new red sandstone, having co^ 
ti-acted its bed from at least a mile to about 60 yards. The uppV^ 
terrace was composed of sand and gravel of older age than t^^^* 

Bilta which fringe the banks. The pebbles of gravel weri '" 

derived from the pebble-beds and eroded till; others w 
tened pebbles from the coal-measure. Throughout these _ 
it roignt bo said there were no flints, buts of chert only fro ,,^^ 
""""'n limestone. The weapons of Lancashire were neolitldj 
'^ tr, so that the occurrence of a flint flake was rcmavkabl^ 
e in thfi barren deaeil ot gr&veL and. sand of the XrweU); 
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Mr. Plant thought llie speoiiiteii he exhibited belonged to 
time when tbe East of Eiiglaiid iv^s Jn tbe occupatioo of the e: 
BBliwoltthic people ot'IIui'ope. 
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The following address was delivered at the meeting of the 
British Association, in tlie depiLrtmeot devoted to ethnology and 
Buthropologj : — 

After showing that the wide area of the sciences ia not lilie that 
of our inhabited world, broken np by variouB natural boundariefl 
into nuDieroiiskingdoms or empires, each speaking its own tongue, 
&nd striving to niatiitaia its independence of its neighbors, even 
when not direotly antagonistic to them; but rather I'esembles 
that of some great globe without any such gnograpliical divisions, 
occupied, it is true, by various races, each uaving a distinct cen- 
tre, where its own peculiar language ia apokeu with the utmost 
purity, but arannd those centres gradually intermingling with 
the other surrounding races, so th»t in the border laud between 
any two such points it is often difficult, not to say impossible, 
to say to which of the two races the inhabitants belong, or to 
assign any fixed limit to their reapectiye provinces ; he said : —r 

"The main, central point — tiie history of the origin and 
progress of the human race — must, however, be that around 
which all our thoughts must revolve, and towarda which all Otir 
investigations must be directed. He thought that any one who 
will contrast our present amount of knowledge — limited though 
it be — of the history of man, with what was known concern- 
ing him even so lately as 20 years ago, will 8ee how much has 
been accomplished during that period, as compared with the 
hnndred-fold greater period which has elapsed since the days 
of the old Greek philosophers, the results of whose inquiries 
sufficed for the curiosity of so many subsequent generations. 
For though in earlier days there were some, at all events, who 
were not content with the prevailing views as to the origin and 
antiquity of man, and as to the course of human civiliHstion, 
yet they were unable effectually to influence the current of 
opinion ; and their speculations, when ocoasionalty they are now, 
as it were, disinterred from their writings, seem like some 
recent organisms accidentally imbedded in one of the older rocka, 
or at all events to present what some geologists have been 
pleased to term 'prophetic types.' We have now, I think, 
arrived at a point when it is almost unanimously admitted b; 
all candid inquirers who from the extent of their studies are com- 

Setent to form an opinion on the subject, that the family of man 
ates back to an epoch far, far more remote than the 60 centurica 
or so allowed by Bishop Ussher'a chronology ; that the univei^ 
eaiity of tbe Noachic deluge can no longer be maintained ; and 
that there has been a progress — more or less interrupted, itia 
true, in different places and at different periods — in the ai-ts and 
appliances of human industry, from Hie feat a^'eewsona cS. TBaia. 
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B present time, and, therefore, tlmC human civilization ii 
've, whatever raaj: be its relatiuu to the human mind and 

_ These viewa, movcoTer, supported as they ara by 

direct ovidenoe accessible to all, are held not merely by a seleoti 
few, bat by a large and inoreasiug number of those interested ior 
various branches of science, eo that it does not reqaire any peciK 
liarly saogoine temperament to regni-d them, if not as actually 
established truths, yet, nt alt events, as in a fair way of being no 
less generally accepted than any of the fundamental doctrines of- 
Rstronomy or geology. To have overcome prejudices eves ta 
this extent, and to have a free course for future investi^tion, is, 
indeed, a great step gained ; but how much have we still to learn, 
and what au infinity uf details have still tn be inserted before saf 
single picture of human progress, taken from any point of view* 
can be regarded as complete ! The principal means we have oK 
command towards solving these and numerous other qiiestioni 
bearing on the origin anil progress of mankind, is diligent obeer* 

vation and collection of facta, from which, indue time, 

eral laws may be induced, so that these, in their turg, may serra 
to explain other facts, until gradually a system maybe built up, 
in which all phenomena find tlieir proper place, and become 
mutually illusirative one of another." 

After showing that the re^ons in wiiich these facts are to b* 
collected are neither few in number nor uniform in chara( 

" The great fact, which wo cannot too steadily bear in mind, is, 
that we of ^be present day, our words and worics, and all the sur- 
roundings of our life, ai-e merely the last links in one long, 
complicated, though continuous chain, which connects us wit^ 
our remotest forefathers, their language, implements, and a 
ations. We must never forget that each generation, with all il 
accompaniments of whatever kind, forms a link in that chain, anc 
stands in the most intimate and close relationship <vith that whicl 
went before and that which immediately follows it; and, fbrthet. 
that though in countries now possessed of civilization its rate 06 
progress may have varied, or even alternated with retr< 
into barbarism, yet that thefie changes hav. been by n 
sudden, but that all externa! civilization and all human appliances^ 
whether modern or ancient, have been the result of more or lesi 
slow evolution from a lower stage of cnlture, and from ruder 01 
more simple forms ; while, in case of their decay or degradation, i| 
has been by a gradual process of longer or shorter duration. Itk 
this continuity in all the accessories of the external life of msQ 
that renders any knowledge we may gain concerning their foia 
and character, at any given remote })ertod, of such value in recooi 
structing piimitive history, and which renders the study of ttu 
development of modern appliances, and of their relation to th( 
culture and mental condition of those who use them, so illustrft' 
live of the different phases of civilization. 

" The story told by all the appliances of civilized man, whetliet 
in ancient or modern times, and in aless degree by those of bar- 
barous and aemi-civilizednaUotts, isVa'^a.Yia.'als one of progress. 
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even though many of this foiins in use m«y be mere i 
of wliat have been developed io mora nncieiit times unclei' priilja- 
bly somewhat analogous circoni stances. There ctin, indeeil, be 
DO doubt that every material ohjeot we use, however recently 
invented, bears upon it the reflection, more or leas distinct, of 
sometbiog which has gone before; so that, in fact, each newly 
invented appliance is but the descendiincrrumBoiuQ other of'eaiUer 
date ; nnd thon^h vailing fi-om it in 'a greater ot less cli>gi'i.'i', yet 
still deriving its form and character by the way of ]f;,'i[imrile 
desceut. The rifled cannon of the present day is a nioihrii'd 
descendant of the smooth bore ; and this (if iiistory i:^ to be 
believed) of the mortar of Fiiar Bacon, which, in its turn, was 
an improved form of the first poonding anparatas, — a slightly 
hollow stone on which to pound, and a pebble to use as a pt^stle. 
The renping-machine, whether of the present time or of the davs 
of Pliny, is but an adaptation of the iran slchle, which 11*0063 its 
aneestiy through the family of bronze siclcles and knives to that 
of the old flint flakes. It is, in fact, the old story, — the force of 
which had, however, been hut so recently appreciated, — that of 
constant tendency to change, accompanied by the snrvival of the 
fitted forms for the sphere in which they are placed ; and in the 
same way, as the most eminent living naluralist conceives it not 
only possible but probable, that all animals huve descended from, 
at most, only 4 or 5 progenitors, and all plants fi'om an equal or 
lesser number, so I think that an examination of the liistiry of 
haman arts and manufactures will reduce the material appliaaoes 
possessed by our fii-st progenitors to at least as small a tale. 

" We may, indeed, reverse the comparison of Darwin, and, 
instead of arguingfrom complex pieces of machinery to organ- 
isms, regard the mechanical contrivances of man in the same 
s the naturalists of his method of thinking would regard 
,anism. In some instances, and especially in the case of 
ts, the rate of change may ba very rapid, A better illus- 
tration of this can hardly be ibiunl than in tracing back the bonnets 
of ladies of the present day to ihe broad-brirnrai?d hat of the last 
century, of which it is the direct descendant, and to which the 
most modern forms now show a tendency to revert. But what- 
ever may bo tlic amount of persistency or of variation in form, 
there can be little duubt that in almost all cases the farther back 
we trace nnj' instrument or appliance, the simpler shall wo find It, 
both in form and material. The normal transition is, of conrse, 
from the use of the well-known division of the stages of human 
cultnreiDlo those of stone, bronze, andiron, and is one which in all 
probability will be fonnd to hold good in every portion of the 
globe, the occupation of which by man extends back to an epoch 
more than 2,000or3,000year3 remote from theprescnt time. Mocli 
mischief, however, may be done by regarding all ancient objects 
of stone or bronze as of necessity belonging to the stone or 
bronze age, and by using these terms as Jl they had some chro- 
nological signification, instead of their being merely convenient 
forma of indicating, in a succinct manner, certain stages <iC 
culture." 
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The Professor then directed attQntion to language as one of 
the sources from which facts concerning man's history are to be 
derived. ** It is," he said, •* needless for me to dwell on the value 
of language as affording perhaps the best and safest clue to 
ethnological affinities; nor need I do more than allude to the 
proofs of the antiquity of man afforded by the variations of 
modern' languages from their parent stock, — variations which 
are so great that some languages of common descent have now 
hardly a dozen words in common, and which must have required 
an enormous lapse of time for their production ; and yet the main 
features of which we find already established some 2,000 or 3,000 
years ago. But even in minor details the evidence of language 
may prove of immense service, though such has been the nature 
and extent of the changes it has undergone, and so few are the 
monuments of some of its phases, that there is often much diffi- 
culty in extracting satisfactory testimony upon any given point. 
When we consider the essentially persistent nature of language, 
its continuity from generation to generation, each introducing but 
few intentional changes, and each believing that it speaks what 
is happily termed its mother tongue, we might, in the absence of 
other evidence, find a difficulty in accepting the bare possibility 
of such extensive modifications as it has undergone. But lan- 
guage, and especially unwritten language, is curiously plastic; 
and all changes in manners and customs, and in the appliances of 
life, must of necessity influence the methods of expression. When 
new discoveries are made, or new appliances introduced, new 
terms also come in ; but these, like the inventions and objects 
themselves, are always more or less connected with something 
that has gone before. In process of time, these terms, which origi- 
nally bore a distinct meaning in themselves, may become slightly 
changed in form and even in their application, so that all traces 
of their first derivation may be lost or partially concealed-. But 
what an amount of history is there crystallized in words, and 
what aid would be afforded in unravelling the tangled clue 
which guides us along the course of human progress, were we 
able to trace only each substantive to its origin, and fix its age 
and native place ! " 

The Professor next refeiTcd to another and fruitful field of 
observation, — the ground beneaUi us, — and in the course of his 
remarks said : — 

** It is impossible in any way to foresee what other discoveries 
the strata beneath us may have yet in store for us ; but certainly 
there is no reason to conclude that we have as yet found the 
earliest traces of man upon the earth, or even on the soil of West- 
ern Europe. At the same time I must confess that the present 
amount of evidence of human existence in Pliocene, and even in 
Miocene, times in France, appears to me, after a careful exami- 
nation of it on the spot, to be very far from convincing. Should 
the remains of Miocene man be eventually discovered, it will be 
of the highest interest to compare his form with tiiat of his con- 
temporary and equal in stature, the Dryopithecus, which was 
auMciently human in habit t.0 xeta.m \te TTisdom-tooth still unde- 
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^^Beloped in its jatr After all its milk-teeth bad been replHceil by the 

^^Hecond set." 

^^ Thu Professor next showed that in tbe same manner as our 
}anga:ige and appliitnces are derived from aad Indissoliibly con* 
nectcd with those of the generations which have gone before us, 
so it is with the laws, manners, and customs, and, vithin certain 
limits, the beliefs, morals, and religions of the present dav. 
" How many of our legal and social customs belong to a totally 
different stage of society, and, like the parts which have become 
rudimentary in organisms, survive only as memoriab of a post 
condition of things! As single instances, take most of the cus- 
toms relatino; to copyhold lands, — the admission to them by a 
rod, the seiTice to be performed in respect of them, in fact, the 
whole nature of the tenure ; take onr armorial bearings, for whioh 
we hare no longer shields, and our crests, for which we have no 
longer helmets ; and to realize their full meaning we must carry 
our minds bock through centuries. Take, again, many of our 
festive customs, which can be traced back to heathen times; our 
belief in witches (escusable, perhaps, in Lancashire), our trust 
in omens, and in lucky and unlucky days, and we see bow many of 
our bcreditai7 prepossessions are derived from a simpler stage of 
culture. But if this be so now, tiie same must have held good in 
earlier dnys, and the simplest creeds and lowest mental condi- 
Uons lliat we meet with in historical times would seem to be but 
^vatives from something simpler and lower still." 
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Mr. W. Boyd Dawkins, at the meeting of the British Association, 
made a report on the exploration of the Victoria Cave, at Settle, 
Yorkshire. Although the cave was discovered on the day of the 
Queen's coronation, no systematic investigation was made until 
the spring of the presunt year, when a committee, under the 
chairmanship of Sir James Kay Shutlleworih, commenced the 
labor. In the upper strata there were found numerous traces of 
occupation of the cave. Among these were traces of the 
hog, the sheep, and tlie horse, and there was also evidence, 
in the form of 2 " spurs," of the use of the domestic fowl. 
There were also traces of the reindeer, the badger, aud other 
wild animals, which weut to show that tbe inhabitants of 
the cave, iike the gypsies of the present day, used soma of these 
animals now regarded as vei-miu as food. There were also 3 
Roman coins found, one a Ti-ajan, and one a Tetrarohus, the ivory 
boss of a Bword, some beautiful brooches, amulets, and bronze 
rings. The discovery of the coins and some articles of the Sar- 
nian pottery, and the domestic fowl (which was introduced by tha 
Romans), seemed to show that this particular occupation of tiie 
cave occnrred after the Roman period ; and he believed it likely 
that the inhabitants were Koman colonists, who ware obliged to flea 
before the advance of the exterminating Angles and S^Koaa. ^sl 
a lower stratum o[ deposits, eeparatedftotn, ttve 'Bja^Qa.'tt vSsaMasft. 
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by a talus of about 7 feet, were found a bone harpoon, and 
remains of the horse and red deer. He would not hazard any 
theory as to the period of the early occupation thus indicated, but 
a conjecture might be made on this foundation. The talus of 2 
feet which covered the Roman strata might be taken as represent- 
ing 1,200 years of accumulation ; and if the talus between the 
Roman and the earlier deposit accumulated at the same rate, the 
period of the deposit might be fixed at between 6,000 and 6,000 
years ago. This calculation might, however, be disturbed by 
various climatic influences, which might hasten or extend the 
period of the accumulation of the 7 feet talus. There was yet a 
third layer, in which no human remains, or remains of cattle, had 
been found, but this part of the investigation had not yet been 
completed. 

Professor Bush threw some doubt on Mr. Dawkins' calculation 
a9 to the date of the early occupation of the cave, and suggested 
that the upper talus, instead of increasing in thickness, had 
actually been partly cleared away by the action of the weather. 

After some remarks by Mr. J. Plant, Manchester, Sir John 
Lubbock replies to Professor Bush, contending that the climatic 
influences prevailing in the locality since' the time of the Romans 
could not have been such as to diminish the upper talus. He 
thought, however, Mr. Dawkins' calculation could not be trusted, 
because, although the date of his coins could be fixed, there was 
no evidence to show at what time they were imbedded. He also 
thought it exceedingly likely that the lower talus had been 
deposited much more rapidly than the upper talus, inasmuch as 
the action of the weather was very much more rapid during the 
first few centuries of the exposure of rocks, and the surface rough- 
nesses fell in much greater quantity than after they became smooth 
and weather-worn. 

HARBORS OF INDIA. 

Captain Taylor, late of the Royal Indian Navy, at the meeting 
of the British Association, communicated a paper on •* The Har- 
bors of India." He pointed out that the opening of the Suez Canal 
made it more than ever important that the harbors of India should 
be carefully surveyed and improved, especially in the neighbor- 
hood of the cotton-growing districts. KuiTachee he considered 
the Port Said of India, and the government should carry out 
promptly certain improvements required to make it safe and prac- 
ticable. Poshetra and Seraia were sheltered from all winds, and 
capable of receiving even the Great Eastern at any state of the 
tide. They require lights and beacons. Several ports in the 
Gulf of Cambay required improvement to render them suitable for 
the shipment of cotton. Wet docks were wanted at Bombay. 
Southwards of Bombay were places very suitable for harbors. 
Canals should also be constructed to connect the various rivers 
along the eastern coast. In conclusion, Captain Taylor held that 
everybody in England was personally and deeply interested in the 
development of the resources o^ludva. Vi'j means of improved har- 
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I, roads, rivers, an d canals, and that in a poor country, as India 
parativelj wsis, the rapid I'oniialion of a guiieriil system 
t cheap CraDsit was the gt-anil desideratum. 



TOE PBT8ICAI. GBOQBAPHV OF THE. ONITED STATES. 

Mr. Robert T. Saundera read a paper at the meeting of tbe 
British Association, " On the Physical Geography of tlie United 
States of America as affeutiog Ajrricultui-e, with Suggestions for 
the Increase of the Pi-oductiou of Cotton." After referring to the 
portions of Aroorica which were unfitted for cultivation, and 
dwelling upon the mineral resources of the country, he remarked 
that, 6 months ago, after the cotton report of the Memphis Con- 
vention was written, 50,000 freedroen left the uplands ot^Virginia, 
Horlh Carolina, and Georgia, and went principally to the cotton- 
fields of the Mississippi River, where they largely contributed to 
the saving of the last cotton crop, which amounted to 3,000,000 
bales. Alter all, he conid not but think that the whole future 
cotton-supply question depended upon the production of tlie 
Southern States of America; and he reminded bia heai'ers that 
Cliina, Brazil, Pern, the Weat Indiea, Egypt, Turkey, and the " 
Levant did not produce sufficient cotton for their own oonsump- 
Uon. No little of the wealth of England had been built up by the 
cotton States of AracincSi; and cheap supplies of raw cotton uoald 
still bo furnished by those States for the whole world if they eonld 
only obtain snfflcient labor. It was frequently asked by Euro- 
ppans whether white men could labor under a summer sun in the 
Southern States. His answer was that white men labored with 
remarkable success in midsummer in the Northern States, where 
the iieat was greater and the days longer than in the Sopth. 
What, therefore, was to prevent them laboring in the Sonth, 
where there waa leas heat, and the days were shorter, and whei-e 
there was more of refreshing coolness in the nightsP Besides, 
nne-fourth of the laborers employed in the cotton Stntea were 
white men. 
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Pill S24, doth, I.TS, 



ICIX^EK'S FOOT-FRT\TH OF TUX! CREATOK; or, the AitMnleplI 
of Stromneas, with nurueront llluEtrallous. 'With a Memoir of tlie Author, b7 
Louis Aoasscz. IZmo.oloth, 1,7S. 

jrJXIEK'S VTRST IM^RESSJOXH OF ESQI.AfH> AKD ITS 
FEOrLE. WltlmanaEiigrBviDgortheAar^Mn-. IXma, crkith, 1.60. 

trU-I^EB'a HEAJtHBIP OF CBBZSr, andttae Rightti of the Christian 
People, a Collection of Fernnal Portmtturi's, Uislorlral and Dncrlptlve 

By Huou MiLLEH, Edited, with a Prefnc^, by PHTIIK BAVNl!, A. N. 12ino. 

KILLER'S OT.D RED SAXI>STONE ; or. New Wslka In an Old Flelrt. 
lllnetratL-d with Plates and tieological gtctlona. Nkw Edition, Kevisud 
AHi) HUCH EnlaRgieii, by the addition of nevt matter mid nen-llltu(nt>OD< 
ke. llhmo, cloth. I.7S. 

miZZEJl'S FOFUZAB GEOLOGY i With Deaerlptlve Sketehe« from k 
GMilnglsl'a Portrollo. ByHnQu Miller. With a Resume of the Progreaa 
of GeoIoglcBl Si^lence during the lust two years. By Mrs. Hilluk. ISmo, 
cloth, i.rt. 

MILLER'S SCHOOLS 

£ducatioa. . 

KlLtFR'S TAT.FS AND SKETCHES. Edited, with « rrefkce,![«., by 
Urb. Miller. }2mo, 1.50. 

Among the anbjeeti are: Reeolleettoite of Fer^DBon — Bnraa — The ^ajmoa 
FliherofUdoU— The Widow of Dunekailh— Tlic LyliHivultii — Bill Whyte — 
The Young tiurgeon— George Boaa, the Scotch Ag^nt^-U'Crjlloeh, the Heota- 
uiolan — A Truo Story of the Life of a Scotch Merchant uflhe Eighteenth 

fflLLER'S TESTXMOXr OF THE SOCKS, or. Geology in its Beai^ 
logs on the two Theulogles, Katumt and Revealed. " Thon alialt bo to leafn« 
' the flcld."— Job. With numeroua eiegwit Ulnstrationi 



, X Critlqne from Suati Uiu.ss'a " Wit 



6ouIlr anb ^iitfoln's ^uMixations. 



VBJMBEBS' OTCZOPXBIJ. OF ENai.ISB JjITEHATlTRM. 

HelKllon or tlie fhaiccsl ptoduotlaiu of EngUsh Authors, from the wrllest to 
the preKnt limi!. CannecMd b]- a Critical jLnd Blogniphlml llistory. Fanning 
two IwgE Imperial oeUvo volumci of 700 pages CMh, ckniblp-oolamn 
preaa; wlUi upwards of Ihree huadred elc^gsnt Illuitrntloni. KdUtd by Ri 
CnAHBEIui. Embatsed doth,e.SO; >hecp,7JiO; doth, Ihll gilt, 0,00; ha] 

12.001 fliUcHir.is^. 






CHAMBERS' aOXB BOOKi or, TwHtct MiucUniiy, conUlnlng b Chotea 
6electlon ot Inleresling and iDilnictlve Heading, for tlie Old end YOBOg. 
volumea. jOtDo, elatli,O.UD; library sheep, 7.oa. 

JiMTIXE'S OTCLOJ-JEDIA OF AJfECBOTES Of I.1TEKATVSB 
Asn TBH FJXE jLBTS. Containing a copiaus and choice Seleotlon of 
Aaccdotci of the Tarlous forma of Literature, of the Arta, of Arohilectnn, 
Kngmringn, UqsIc, Poetry. Fainting, and Scalplnre, and of the maat eelebrated 
Uterary Characters and Artiata of dllTerent CoiinlrlcB Bnd Ages, (to. 
KazlITT Ahvine, a, H., author of "Cyclopsdla of Moral and Religion* 
AniKxlolea." With anmerous IllustnitlDOS. 7-Ju pp. dcCbvo, cloth, 4.00] s' 
6.00] cloth, gUt, 0.00; half calf, 7.00, 

Thk li anqn#BllfniibTj tSa choIceBt eoUecttoD of Jjtecdotet btot pobliified. Jt coubinl 
OiOKMainl tmd /orTg AitredoHt: tud luch It the woDdsrftil vuiflly.lhftt llvtlll* K>aDd ui i 
Itlflliaiutlble tUndurintcnttftiretfarycliuitiif milder*- Tbv elutNTralc clamlllciiaiKi md Jr 
btut conHinid it HpffclaHy to publlDVpvakQn. to the Tuiom clueB of tilerar]/ OHd icienlifli 



BATX'E'S ESSAYS IN SIOaSAFHT AJfD CBITICI9X. B; 

pKTEIt Batse, si. a., author of " The Christian Life, Boeial and Individual.! 



r TTF J^AjronrO at cafe AXUEi or, Toe CHAKTKn 
Pbbmasknt Cou)ny on tub TKUMTORY Of 
t&si. Now dlBCOTorcd, and fimt published froi 
■with nn Inquiry Into it« authority, and a Histor 
Eoger Conajit, Goyemor. ' By J, Winoatb Thi 



THE Cototnr, 1S»-1SWV 




! XATVHAJ. UISTOJtT OX- TBS BUMA^Hf SfECIBS f Iti 

T^T^cal Forma ami Primeval DiBtributigo. Bj CiiABi-Ha HsMitTcm Smith. 
With Ki Iiilmdudtion eontaining an Abstnwt of the vtewa of Blumenbseh, 
Frictiard, BaFhmiin, Agusli, and otlicr iTrilers orreputE. Bj'Baudjil Ehbe- 
USD, Jr., M. D. Witb elegant llliutratlona. 12mo, doth, l.?5. 

TXEATISE Oy THE COXPAJCATirE ANATOMY QT IIUB AJT- 
IMAI. KiyanOM. By Profs. C. Th. Vos Sif.bold and H. STAMHiua. 
Translaled from tljc Germim, wilh Nofea, Addition?, Slc. iiy Waldo I. Bua- 



Um^VENCB OP THE mSTOKT OF BCU!f/€E JTFOJf IXTXIZ- 
J.ECTUAI, EDTJCATIOH. By William Wiiewkli,,D. D.,ofTrloiCy 
College, England, and ths alleged author of '• PluraUly of Worlds." ISmo, 



UTTOWiEDGJB 19 POWHS, A view of ths rrodnillve ForMs of Modcn 
Society, and the Results of Lahor, Capital, and Skill. By CiiAitLBS Htnanr. 
With numeroui lUnstratlons, American Edtllon. SeTlspd, with BdditioDi, by 
DAvin A. WiCLLS, Editor of Iha ''Atmaiil of Edcntido Diacorerj." 12m4 



®DTi!ir antt ^mcoln's ^^ablicaiions. 



mOULD'B MOLZUSCA^ AXD SBELJ.9. By AUGUflTua A. GocLD, K 
D. (Ukitbp Etatkb H^XFLuiiuiii Exr-EUITION during iLe yearr tass, 1(31^ 
t»H,lS(l,IMl,BiiilerCUAiit.l[S Wilkes, U.S-N. Vol, Xil.) Elegant quuta 
roloine, olotb, ut, 10.0(1. 

GOULD'S A.Tl.J.a TO XOZZUSCA ASIt 



pUln, Dt 






l.M.OO 



GEuoRAPuicA.!. aisTismuTioif OF A.Ki3a:Aj,a AND FIAXT8, 

ll'jiiTED States Explokino ExPHnmos; dnring ibe jeare ISM, 1830, l&W, 
1MI.1M2, under Ciunt-EB WlLI{Ea,U. S. N. Vol. SV.] B)' CliAJ 
KRINO, M. D., Uenibvr of the gcieatifo Corps attiidied la Ibt Kxpeditloa. 
One toluiDE qnutu, doth, 4.00. 

1 Hot 



EXCH I.ITEBATU3tE. ByL. 

Kcvl9P[I, iritli SotEb, by Wll.UAU S. CllASE, A, M. 



SFIJtITUAXISX TESTED; Dr,lli 
CuiBe and NaIutq VerlAeil 1>oiu Ancli^u 
W. 8a»soh, t>.D., l-reildent 



atiTH's riLOJtinrAOE xo egttti 

Uonsoii the Nlla, with ObaerrationB IlIuBtrfttiv 
InsclluUDnB or Ilio People, and of the prvseut 
KulDs. By lion. J. V. C. SuiTii. lale MHyoi 
numerous elegant Engravlnga. linio, cloth, 1 



^mbndiig a Diary of K^Iwa^ 

adit Ion of the Antiquities u 
■j[ the City of Boiton. WIi 



TBE STORY OF XT CAREER, as Btodeot of Frieberg and Jena, anif 
Profi^Bur at Halle, BrL'ulau, n»d Berliu. With Pcraonnl Remlnlaecncci of 
Goethe, Bdilller, Sohelllng, Schlelermacher, FlFliia, Kmnlln, Schlegi^l, NesadO', 
and DtheiB. By IlEiNKicii eTS.vv^sa. Tronalsted by Williau L. Q/jok. 
lOioo, l/K). 

idJfCIEXT J,ITERATURE AND ART. Hlacellancona Essays on »i 
jecta connected with dnsslcal Uieratnrc, with Uie Blogmiili; a»d Corccapood-- 
en« of endneul: rhIloloKlsta. By Prof. B. Bears, President of Brown II 
■Ity, B. B. EnwARDa, of Andover, and C. C. FcLTON, of Cunbrld^. 9 
thousand, Umoi doth, 1.7G, 



©oulb aiiir ^iivtoln's ^uliRtaEm. 



tJTE, TIMEH. JJfD COJIHSSPOXD EXCfJ OF .TAmK/' X.IJT' 
JCZJVG, Asn THB E*itLr Hisioiir Of BHOiv.t UsiVKrmiTy. Uy Ki:i'BK.t 
Aldbiuob guild. With Likeneaipa of Prestdeat Miiuulng and NLcliolui 
Brown, Vlcwi of Brown Dnirenlly, Thu Bint Boptitt Cbunli, Provldeuoe, eMi 
Boysl ISmo, clotb, 3.00, 



F J^OHJT JKIX.TOir, nunilHl In connection wHh the PoLtl^ 

ABTICAL, AND LiTERARV Hl^^TC^RI■ OV HIS Tl«K. Bj DAVID 

Kasbor, M. a., Profeuor of Engtiih Utenture, Univenlly (College, I.anilaa. 
Vol. I., embracing the period from 1003 to 1639. With PortralU and npiielnien* 
or his b«Ddvrriling At diaerent pcrloda. Boyal octavo, dotb, 3M, 

IjIFE AXD CORJCESFOXDEXCB OF REf. DAXIEL WIZMOy, 

D. D., late Bisliop of Calailta. By Itev. JfisiAB Bateman, M. A.. Itector 
of North Cray, Kent. With Porlraits, Miip, and numerouBlUurtniliuiiB. One 
ToluDie ruyul octavo, cloth, 3.60. 






i,AND ISmo, elotb, 1.00. 

Thi monl uid LntellKtDBj frcfUnui cf Chidmen b, wf trllgbr i&r, ovQTTIi«liiung to Ib^minddl 
IteordinB^ rfladu. Dr. Wmjlmd druwtUl* potbillurflTlUiinuitcrlund.— Udhoi Qmit R*t. 
J.IFE OF J^AXES XOyTGOMEBT. By Mr«. H. C. Khiqbt, notlior o( 

"Ladr Hnntington nnd ber Friends," eto. Lilceneu, and deguiC Dliutrated 

Tftle-Pags on itoel. l2iiio, elotb, 1,60. 
ttlABY ANH COBBESFOyHEKCE OF AMOS I.AWSEKCE. With 

■ brief acconnt of >ome Incldeno in hiiLUb. Edited by hiaion, Wu. R. Iiaw> 

BSHCC. M. D. With elegHt roitralls of Amos aod Abbott Lawrence, an En- 

gming of their Birthplace, an Autograph page of Bandwiitlag, ud a ooplou 

tndex. One large ocUio loloine, cloth, ZM, 
nisSAiaWoBK. Boyal 12ma, olotb, 1.7B. 

»B. ORAST AXD^HE laOVyTAITf NESTOBIAJ'a. By Rev. Thom- 
as LAt'BiE, LU surviving usoclale in lliat Mission. With a I.ilccness. Map of 
the Country, and numerous lUusImllona. IMrdedltlon, Iti'vlaedand ImptoTSd, 
Uno, datb, l.;t. HT" A most valuable memoir 



i 



lulrBta&ina. 



uri, (Thurch.BDd rurHunent of Ensland^M 
id F.llzabctli. hj Samuei. nr>PKT!C9, n&ui. 
I 3 rott. OclsTO. oloth, pcrvol., 3.WI) t^eff. 



e, imprawl fdliioa, wltli a (tue 



TBS TVKITASB! or, Tbe C 

Ihr thn n-lgim of Edwurd VI. i 
Of LfawHuiitlhi'C™.,"ele. : 
4.01'; half calf, 6JH. 

biailivBBtic KjJis fuuy Uxa hELhcrto ui 
Ta» I'KEACHEB ASB Tl 

LodIbXIV.; bolngiuiAnnDIltDI 

TraMlalfel fmni the Frendi of 

Bev. Georgi! Potts, D. D. A 

a BlUGBAFHICAL SK.ETC1I OF ' 

IBS PRIEST Axn THE ntreuBSOT; . 

LmliXV. FrmnHieiTencliofL. r. BusuKSER 
B- Tbli li not snlr ■ >iirk sT lhi11Uii( loMnM, - u ttOea 



TBE PULPIT OF THE AJUEEICAX I 

Ltlcal ScrinonB of the Perlixl of ITi D. With an aislori>.-~l Isl 
IllnatnidonB, rta. By Jobs Wisqatk Thorntos, A. M. J 

THB XEADEna OF THE JtEFOBMATIOX. LUTBER, C4LVIN, I-»ti- 
IHKH, aod K.vux, <ba reprcjtrntBtivv mi-n ol Gcrmanr, France, Eaelnn 
Scotland. By J. Tuixoch, D. D., AuUiar of " Theism," etc. tSmo, doth, t.6a> 
AportmllB^UtrjDfrturdy Kdwmen.dimwo by ■ 

BrlD)In«le* clevly th« pemul quolhlcf ot oi^ Hvflji 

THE HAWAIIAN ISLAJfltSi their Progreti ud Coudlllon under Ui* 
iionar)' Labors. By Kirfts AiiriEKflos, D. D.. Fra^gn Secretary of th» 
AmerlQin Boutil of CommieBioacrt fur Foreign UJuloni. With Unpi, Illur 
tratioDs, ctu. Royal lOmo, doth, i.S5. 



a Fereln. hj 1 Retur! 



I Cutmtry. lamo. 



It Dlicerned la hia Ttue Character 1 



I 



UMITS OF JIELIOIOVS TBOVOHT EXAMIXEB, in Eight IiW- 
tures, delivered iu the Oxlurd UnWenlty Pulpit, ia tlie year l8S8,,aa th* 
"Vomplon Foundation." By Kcu. II. LoNOUEViLLti Uansei., B.D., Beadtr 
In Moral aud Uetaphysloal PhUoaophy at Uagdnlen CoIIegv, Oxford, ftnd Edltot 
Of Sir WlUiun ItamUton'a Lecturca. With Cuploiu MUTES Tl 



VBE caUCTBLE I or, T 
Ught BupprcBBod hopea, cxj 
Qoonm-B, A. M. With ai 
cloth, 1JS0, 



s ; designed to bring to- 
the true. SyRo.J. A. 
N. Kirk, D.D. 1 

I riCTOBT. By 
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